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Description 

Technical Field 

5 [0001 ] The present invention relates to novel benzene fused ring derivatives, and a thromboxane (referred to as 
TXA2" hereinafter) receptor antagonist comprising one of the compounds as an active component 

Background Art 

10 [0002] TXA2 discovered by Samuelsson et al in 1 975 has strong platelet aggregating action, vascular smooth mus- 
cle contracting action and bronchial smooth muscle contracting action (Proa Natl. Acad. Sci. USA, 72, 2994 (1975)). 
On the other hand, as a compound having reverse actions, i.e., strong platelet aggregation inhibiting action and vascu- 
lar relaxing action, prostaglandin I2 (PGI2) is known (Nature, 263, 663 (1976)). Both compounds are synthesized from 
arachidonic acid in vivo, and it is said that a balance between TXA2 and PGfe greatly concerns maintenance of the 

15 homeostasis of the circulatory system because of the strong actions thereof. Therefore, with the balance shifted to the 
TXA2 side, phenomena such as activation of the platelets and subsequent thrombogenesis and vascular contraction 
occur. This is possibly a factor that causes ischemic heart diseases such as angina pectoris, myocardial infarction, etc., 
and circulatory diseases such as celebrovascular disorder, nephropathy, etc. H is also thought that TXA 2 concerns 
bronchial asthma because of Hs strong bronchial smooth muscle contracting action. Therefore, in order to treat 

20 ischemic heart diseases such as angina pectoris, myocardial infarction, etc., circulatory diseases such as celebrovas- 
cular cfisorder, nephropathy, etc., or bronchial asthma or the like, it is thought to be important to return the off-balance 
state of TXA2 and PGIg to the normal state, and a medicine for inhibiting the action of TXA2 or a medicine having the 
action as a PGI 2 receptor agonist is thought to be effective to treat these diseases. As medicines for inhibiting the 
actions of TXA2 concerning the occurrence of the above-described diseases, TXA2 receptor antagonists have been 

25 reported so far (Circulation, 81 , Suppl 1, 1-69 (1990), Medicinal Research Reviews, 1 1 . 503 (1991)). However, conven- 
tional TXA2 receptor antagonists exhibit unsatisfactory clinical effects. 

[0003] An object of the present invention is to provide an excellent TXAg receptor antagonist having the action as 
a PGI2 receptor agonist 

30 Disclosure of Invention 

[0004] The present invention provides benzene fused heterocyclic derivatives represented by the following formula 

«: 

35 



40 




(I) 

45 



[wherein A 1 is -CKfe-, -0-, -S-, or -NR 4 - (wherein R 4 is hydrogen or alkyl having 1 to 5 carbon atoms); 

50 A 2 is -(N-J-CHg-. -(N-)-CCK -(CH-)- f or -(CH-)=CH-; 

A 3 is alkyl ene having 1 to 4 carbon atoms, alkenylene having 2 to 4 carbon atoms, or aJkynyfene having 2 to 4 car- 
bon atoms; 

A 4 is -S(0)p-, -0-. -CH2-, -NR 5 -, -NR 5 CO, or -CONR 5 -(wherein R 5 is hydrogen, alkyl having 1 to 5 carbon atoms, 
or phenyl (which may be substituted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxy!, 
55 alkoxy having 1 to 5 carbon atoms, phenoxy, hatogen, trifluoromethyl, cyano, rrrtro, amino, and aikyf amino having 1 
to 5 carbon atoms), and p is an integer of 0 to 2); 
m is an integer of 1 to 3; 

R 1 is -XKCH^-COOR 6 (wherein X is -O-, -S-. or -CH^. R 6 is hydrogen, alkyl having 1 to 5 carbon atoms, or an 
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atom or group which gives a pharmacologically acceptable salt and n is an integer of 1 to 3); 
R 2 is the following: 

(1) -At (wherein Ar is phenyl, naphthyf, furyl, or thienyl (wherein phenyl, naphthyl, furyl, or thienyl may be sub- 
5 stituted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxy!, alkoxy having 1 to 5 car- 
bon atoms, phenoxy, halogen, trifluoromethyl, cyano, nrtro. amino, and alkylamino having 1 to 5 carbon 
atoms)); or 

(2) alkyl having 1 to 5 carton atoms, alkenyl having 2 to 5 carbon atoms, or alkynyl having 2 to 5 carbon atoms 
(wherein alkyl, alkenyl, or alkynyl is substituted by one or two Ar (wherein Ar is del vied as the same as the 

w above), and may be further substituted by a group selected from -OH, -CF 3 , and cycloalkyi having 3 to 8 carbon 

atoms); 

R 3 is hydrogen, halogen, alkyl having 1 to 5 carbon atoms, or alkoxy having 1 to 5 carbon atoms: and 
either or both of A 1 and A 2 contain a hetero atom other than carbon]. The present invention also provides a TXA2 
75 receptor antagonist containing one of the above compounds of the present invention as an active ingrecfient. 

[0005] The compounds of the present invention have strong TXA2 receptor antagonistic action and PGI 2 receptor 
agonistic action, and are effective as medicines for treating or preventing diseases concerning TXAg. 

20 Best Mode for Carrying Out the Invention 

[0006] Of the compounds represented by the above formula (I), compounds represented by the following formula 
(II) are preferred. 

25 



A'-A'-R 2 



30 




(I I) 



[wherein R 1 , R 2 , R 3 A 1 , A 2 , A 3 , A 4 and m are defined as the same as the above]. 

[0007] Although R 1 , R 2 , R 3 R 4 , R 5 . R 6 , A 1 . A 2 , A 3 , A 4 , X, m. n, and Ar in formula (I) or (II) are defined as described 
40 above, these groups are described in further detail below. 

[0008] R 1 is -X^CH^n-COOR 6 (wherein X is -0-, -S-, or -CH r , R 6 is hydrogen, alkyl having 1 to 5 carbon atoms, 
or an atom or group which gives a pharmacologically acceptable salt, and n is an integer of 1 to 3). K is particularly pref- 
erably -O-, and n is preferably 1 or 2, more preferably 1. 

[0009] Examples of alkyl R 6 having 1 to 5 carbon atoms include methyl, ethyl, propyl, butyl, pentyl, isopropyl, sec- 

45 butyl, t-butyl, isobutyl, 1 -methyibutyl, 3-methyt butyl, 2,2-dmethylpropyl, and the like. 

[0010] Examples of pharmacologically acceptable cations of R 6 include metal cations, ammonium, amine cations, 
and quaternary ammonium cations. Preferred examples of metal cations include cations derived from alkali metals, for 
example, such as lithium, sodium, and potassium, alkali earth metals, for example, such as magnesium and calcium. 
Of course, the present invention include cations of other metals, for example, such as aluminum, zinc, and iron. 

so [001 1 ] Pharmacologically acceptable amine cations are derived from primary, secondary or tertiary amines. Exam- 
ples of suitable amines include methylamine, dimethylamine, triethylamine, ethylamine, dibutylamina triisopropylamine, 
N-methylhexylamine, decytamine, dodecylamine, allylamine, crotytamine, cyctopentylarnine, dicyctohexylamine, ben- 
zylamine, dibenzylamine, a-phenylethytamine, f^phenylethylamine, ethylenediamine, diethylenetriamine, similar 
aliphatic alicydic or heterocyclic amines having up to 18 carbon atoms, for example, such as 1-methyfpiperidine, 4- 

55 ethylmorpholine, 1-isopropylpyrolkfne, 2-methytpyroWine, 4<fimethytptperazine, 2-methytpiperidine, and the tike, 
amines containing water-soluble or hydrophSic groups, for example, such as mono-, dh or tri-ethano4amine, N-butyleth- 
anolarrine, 2-amino-t-butanol, 2-airaix>-2-ethyM,3-propanea1ol, tris(hydrQxymethyl)aminom^hane, N-phenyleth- 
anolamine, N-(p-amirKX)henyl)diethanolajrtne. galactomine, N-methylgulcamine, N-methyfgulcosamine, ephedrine, 
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phenylephrine, epinephrine, procaine, and the like, basic amino acids such as lysine, alginine, and the like. 
[001 2] R 2 is preferably alkyl having 1 to 5 carbon atoms, alkenyl having 2 to 5 carbon atoms, or alkynyl having 2 to 
5 carbon atoms (alkyl, alkenyl, or alkynyl is substituted by one or two Ar (Ar is phenyl, naphthyt, furyl, or thienyl (phenyl, 
naphthyl, furyl, or thienyl may be substituted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, 

5 hydroxy! , alkoxy having 1 to 5 carbon atoms, phenoxy, halogen, trif luoromethyl, cyano, nrtro, amino, and alkytamino hav- 
ing 1 to 5 carbon atoms)), and may be further substituted by a group selected from -OH, -CF 3 , and cycloalkyi having 3 
to 8 carbon atoms), more preferably alkyl having 1 to 5 carbon atoms, which is substituted by one or two Ar (Ar is 
defined as the same as the above). Particularly, alkyl having 1 to 5 carbon atoms, which is substituted by one a two 
phenyl groups (which may be substituted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxy!, 

10 alkoxy having 1 to 5 carbon atoms, phenoxy, halogen, trif luoromethyl, cyano, nrtro, amino, and alkylamino having 1 to 5 
carbon atoms) is preferred, and alkyl having 1 to 5 carbon atoms, which is substituted by two phenyl groups (which may 
be substituted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxy!, alkoxy having 1 to 5 carbon 
atoms, phenoxy, halogen, trif luoromethyl, cyano, nrtro, amino, and alkylamino having 1 to 5 carbon atoms) is more pre- 
ferred. 

is [0013] Where R 2 is alkyl having 1 to 5 carbon atoms, alkenyl having 2 to 5 carbon atoms, or alkynyl having 2 to 5 
carbon atoms, which is substituted by two Ar, the two Ar groups may be the same or different 
[0014] Of Ar groups, thienyl is 2-thienyl or 3-thienyl. furyl is 2-fiiryi or 3-furyl, and naphthyl is 1 -naphthyl or 2-naph- 
thyl. 

[0015] Examples of alkyl R 2 having 1 to 5 carbon atoms which is substituted by one or two Ar include benzyl, 
20 phenethyt, pheny [propyl, phenytxityt, phenytperrtyl, cfiphenyl methyl , 1 , 1 -diphenylethyl, 2,2-diphenylethyl, 1 ,3-diphenyf- 
propyl, 3.3-diphenytpropyl, 3.3Kfiphenyl-2-methytpropyl, 3,3-diphenylbtrtyl, 1 ,4-diphenylbutyl, 2,4-diphenylbutyl. 3.4- 
diphenylbutyt, 4,4-diphenyttxrryl, 4,4^^enyl-2-methylbLityl, 4,4<lipherryl-3-methybtrtyl i 4,4-diphenylpentyl, 1,5-diphe- 
nylpentyl, 4,5-diphenylpentyl, 5,5-diphenytpentyl, 2-thienylmethyl, 3-thienyi methyl, 2-furylmethyl, 3-furylmethyl, 1-naph- 
thytmethyl, 2-naphthylmethyl, phenyl(2-thienyl)methyl, phenyt(2-furyl)methyl, bis(2-thienyl)methyl, bis(2-furyl)methyl, 
25 and the like. 

[0016] Examples of alkenyl R 2 having 2 to 5 carbon atoms which is substituted by one or two Ar include 2-phenyi- 
vinyt, 3-phenyl-2-properryl, 2-phenyl-1 -methylvinyl. 4-phenyl-3-butenyl, 5-phenyl-4-pentenyl, 2,2-diphenytvinyl, 3.3- 
diphenyl-2-rxoperryl, 3,3-dipheViyM-propenyl, 4,4-diphenyl-3-butenyl, 1,4-diphenyW-butenyl, 2,4-diphenyl-3-butenyl, 
3,4-diphenyl-2-butenyl r 4,4-diphenyl-2-butenyf, 4.4-diphenyl-2-methyl-34)utenyl, 4,4<Dphenyl-3-methyl-3-butenyl, 5,5- 
30 diphenyl-4-pentenyl, 1,5-diphenyl-4-pentenyt, 4,5-diphenyl-3-perrtenyl, 4,4-diphenyl-2-penterryi, 3,3-bis(2-thienyl)-2- 
propynyl, 3,3-bis(2-furyl)-2-propynyl. 3,3-bis(1-naphthyl}-2-propynyl, and the like. 

[0017] Examples of alkynyl R 2 having 1 to 5 carbon atoms which is substituted by one or two Ar include 3-phenyl- 
2-propyny», 4-phenyl-2-butynyl. 5-phenyl-3-perrtynyl, 3,3-diphenyl-1-propynyl, 3,3-diphenyl-1 -butynyl, 4,4-diphenyl-2- 
butynyl, 5,5-diphenyl-3-perrtynyl, 4,4-bis(2-thieny0-2-butynyl, 4,4-bis(2-furyl)-2-butynyl, 4,4-bis(1-naphthy0-2-butynyl, 
35 and the like. 

[0018] A phenyl group, a naphthyl group, a furyl group, or a thienyl group represented by Ar may be substituted by 
a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxyl, alkoxy having 1 to 5 carbon atoms, phenoxy, 
halogen, trif luoromethyl, cyano, nrtro, amino, and alkytamino having 1 to 5 carbon atoms. Preferred examples of alkyl 
having 1 to 5 carbon atoms include methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, t-butyl, pentyl, and the like. 
40 Preferred examples of alkoxy having 1 to 5 carbon atoms include methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy, iso- 
butyloxy, sec-butyloxy, t-butyloxy, pentytoxy, and the like. Preferred examples of halogen include fluorine, chlorine, bro- 
mine, and iodine. Preferred examples of alkylamino having 1 to 5 carbon atoms include methylamino, dimethylamino, 
ethytamino. diethylamino, diisopropylamino, dH-butylarrino, and the like. 

[0019] Examples of alkyl R 3 having 1 to 5 carbon atoms include methyl, ethyl, propyl, butyl, pentyl, isopropyl, sec- 
45 butyl, t-butyl, isobutyl, 1-methyttxjtyl, 3-methytoutyI, 2^-dimethytpropyl, and the like. Examples of alkoxy having 1 to 5 
carbon atoms include methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy, isobutyloxy, sec-butyloxy, t-butyloxy, pentytoxy, 
and the like. Examples of halogen include fluorine, chlorine, bromine, and iodine. 

[0020] A 1 is -CH2-, -O, -S-, or -NR 4 - (wherein R 4 is hydrogen or alkyl having 1 to 5 carbon atoms). Examples of 
alkyl R 4 having 1 to 5 carbon atoms include methyl, ethyl, propyl, butyl, pentyl, isopropyl, sec-butyl, t-butyl, isobutyl. 1- 
50 methylbutyl, 3-methylbutyl, 2,2<Jimethytpropyl, and the like. A 1 is more preferably -CH 2 - or -O. 

[0021] Examples of A 2 include -(N-J-CH^. -(N-)-CO. -(CH-)-, and -(CH-)=CH- which are respectively represented 
by the following: 



55 • 
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5 



A 2 is more preferably -(N-J-CHg- or -{CH-)-. 

[0022] Examples of alkyfene A 3 having 1 to 4 carbon atoms include methylene, ethylene, tri methylene, tetrameth- 
w ylene, and the like. Examples of alkenytene A 3 having 2 to 4 carbon atoms include vinyl ene, propenylene, butenylene, 
and the like. Examples of alkynylene A 3 having 2 to 4 carbon atoms include ethynyiene, propynylene, butynylene, and 
the like. Particularly, alkylene having 1 to 4 carbon atoms such as methylene, ethylene, tri methylene, tetrarnethylene or 
the like is preferred. 

[0023] A 4 is -S(0) p -, -O, -CHj,-, -NR 5 -, -NFftX)-, or -CONR^fwherein R 5 is hydrogen, alkyl having 1 to 5 carbon 
is atoms, or phenyl (which may be substituted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxyl, 
alkoxy having 1 to 5 carbon atoms, phenoxy, halogen, trifluoromethyl, cyano, nrtro, amino; and alkylamino having 1 to 5 
carbon atoms), and p is an integer of 0 to 2). Examples of alkyl R* having 1 to 5 carbon atoms include methyl, ethyl, 
propyl, butyl, pentyl, isopropyl, sec-butyl, t-butyl, isobutyl, 1-methyibutyl, 3-methyIbutyl, 2,2-dimethylpropyl, and the like. 
[0024] Of substituents of a phenyl group R 5 , preferred examples of aJkyl having 1 to 5 carbon atoms include methyl, 
20 ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, and the like. Preferred examples of alkoxy having 1 to 
5 carbon atoms include methoxy, ethoxy, propytaxy, isopropyloxy, butyloxy, isobutytoxy. sec-butyloxy, t-butyl oxy, penty- 
laxy, and the like. Preferred examples of halogen include fluorine, chlorine, bromine, and iodine. Preferred examples of 
alkylamino having 1 to 5 carbon atoms include methylamino, dimethylamino, ethylamino, diethylamino, diisopro- 
pylamino, cfi-t-butylamino, and the like. 
25 [0025] A 4 is preferably -S(0)p- (p represents an integer of 0 to 2) or -O, more preferably -S(0)p- (p represents an 
integer of 0 to 2). 

[0026] m is an integer of 1 to 3. preferably 1 or 2, more preferably 1. 

[0027] Although some compounds represented by the above formula (I) have asymmetric carbon and geometric 
Isomers, the formula (I) of the present invention includes all possible stereo isomers and geometric isomers. 
30 [0028] Although some examples of the compounds of the present invention are listed below, the present invention 
is not limited to these examples. 

(1-(4.4-dphenyftxityl)-1 ,2,3,4-tetrahydroquinolin-5-ytoxy)acetic acid 

(1 -(4,4-diphenytpentyl)-1 ^,3,4-tetrahydroquinolin-5-yloxy)acetic acid 
35 (1-(2-(diphenylmethaxy)ethy^ acid 

(1 -(2-(1 , 1 -dipheny1ethoxy)ethyt)-1 ,2,3 ,4-tetrahydroquinolin-5-yloxy)acetic acid 

(1 -(2-(benzytthio)ethyl)-1 ,2,3,4-tetrahydroquinolin-5-ytoxy)acetic acid 

(1 -(2-(t -phenyl-1 ^ethylethytthio) ethyl)-1 ,2,3,4-tetrahydroquinolin-5-yloxy)acetic acid 

(1 -(2-(diphenylmethytthk>)ethyl>1 ^,3.4-tetrahydroquirx>lirv5-ytoxy)a(^tic acid 
40 (1 (2(1 , 1 -diphenylethytthio)ethyl)-1 ,2,3,4-te4rahydroquinolin-5-ylaxy)acetic acid 

(1 -(3-(drphenytmethytthio)propylH ,2,3,4-tetrahydroquindin-5-yloxy)acetic acid 

(1 -(3-(1 , 1 Kiipnenylethylthio)propyl)-1 ,2,3,4-tetrahydroquinolin-5-ylQxy)acetic acid 

(1 -(2-(2,2<lphenylethytthio)ethyl)- 1 ^,3.4-tetrahydroquinolin-5-yiQxy>acetic acid 

(1-(2-(2,2-dphenylprq3ytthio)e^ acid 
45 (1-(2-(2.2,2-triHuoro-1,1<fiD^^ acid 

(1 -(2-(diphenylm ethylsulfriy0ethyf)-1 ,2,3,4~tetrahy*oquinolin-5-yk)xy)acetic acid 

(1-(2-(1 ,1<l^enylethylsulfiny^ acid 

(1 -(2-(diphenylmethylsuH6nyOGthyl)-1 ,23,4-tetrahyQVoquinolin-5-ytoxy)acetic acid 

(1-(2-(1 ,1<liphenylethylsAilfony0ethyl)-1 ^.3.4-tetrahydroquinolin-5-ylQxy)acetic acid 
so (1 -(3-diphenylamino-3-oxopropyl>-1 ^,3,4-tetrahydroquinolin-5-ylQxy)acetjc acid 

(1 -(4-diphenytamino-3-oxoUjty1)-1 ,2,3,44etrahydroquindin-5-yloxy)acetic acid 

(1 -(2-((diphenytmethyf)amino)ethyl)-1 ^3,4-tetrahydroc^jinolin-5-ytaxy)acetjc acid 

(1-(2-((1 ,1<liphenylethyl)arrino)e^^ acid 

0-(2-(diphenytan^no)ethyO-1^ acid 
55 (1 -(3-(diphenytami no) propyl)- 1 ,2,3,44etrahydroquinotin-5-y^ acid 

(1 -(4-(diphenylamino)butyf)-1 ^3,4-tetrahyoYoquinoBn-5-yioo<y)ac^ acid 

3^H2^o1phenytmethytthio)ethy^ acid 

4-(1-<2-(aiphenytmeth^o)eth^ acid 
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3^(1 -<2-(1 ,1 -diphenylethyfthio)ethy0-1 .^S^tetrahydroquinolin-S-yOpropionic acid 
4-(1 -<2-(1 .1 -diphenylethytthio)ethy!)-1 .^S.^tetrahydroquinolin-S-yObulyric acid 
(l^-fdiphenylmrtt^ioJ^hylJ-a.a^^tetrahydro-IH-l -benzazeptn-6-ytaxy)acetic acid 
(1 (2-(1 .1 -diphenylethy!thio)et^ H-1 -benzazepin-6-ylQxy)acetic acid 

(2-OXD-1 -(2-(diphenylmethy»thio)ethyl)-1 ,2 ( 3,4-tetrahydroquinolin-5-yk>xy)acetic acid 
(2-OXD-1 -(2-(1 , 1 <iiphenylethyltNo)ethyO-1 ^,3.4-te1rahydroquinolin-5-ylOKy)acetic add 
(2-OXO-1 K2-(diphenytmethyim^ H-1 *benzazepin-6-yioxy)acetic acid 

(2-oxd-I -(2-(1 , 1 -diph enyf ethytthi o)ethyJ)-2,3, 4,5-tetrahydro- 1 H-1 -benzazepin-6-ytoxy)acetic acid 
(4^(4,4-diphenylbutyl)-3,4-dihydro-2H-1 ,4-benzoxazin-8-yloxy)acetic acid 
(4-(4,4Kjiphenytpentyl)-3,4-dihydro-2H-1 ,4-bentoxazin-8-ytoxy)acetic acid 
(4-(2-(diphenylmettxjxy)ethyO-3,4<lihydro-2H-1 ,4-benzoxazin-8-ytoxy)acetic acid 
(4-(2-(1 ,1 KJiphenyiethoxy)ethyi)-3,4-dihydro-2H-1 ,4-benzoxazin-8-y1axy)acetic acid 
(4-(2-(benzytthio)ethyl)-3,4-dih^ acid 
(4-(2-(1 -phenyl-1 -mea^^hy»thio)elhyl)-3,4-dihydrD-2H-1 ,44>enzoxazir>-8-ylaxy)acet>c acid 
(4-(2-(diphenytmetftytthio^ acid 
(4-(2-(1 J Kjiphenylethylthio)ett^-3 l 4-dhydro-2H-1 t 4-benzaxazin-8-ytoxy)acetic acid 
(4-(3-(diphenylm^hytthra)propyl)-3,4-cfihydro-2H-1 ,4-benzoxaan-8-ytoxy)acetic acid 
(4-(3-(1 . 1 <Jipheny1ethytthio)propyO-3 ( 4-dihydro-2H-1 ,4-benzaxazin-8-ylQxy)acetic acid 
(4-(2-(2,2Kiipheny1ethytthio^ ,4-benzQxazin-8-ytoxy)acetic acid 

(4-(2-(2.2HJiphenytpropytthio)ethyO-3 > 4Klihyd f 4-benzcxazin-8-ylQxy)acetic acid 
(4-(2-(2,2,2,«trifluoro-1 ^KJ^eny!ethytthio)ethy0^.4Kiihy*o-2H-1 ,4-benzoxazin-8-yloxy)acetic acid 
(4-(2-(diphenyimettryl suiting acid 
(4-(2-(1 .1 -diphenylethylsutf iny0ethyl)-3,4-djhydro-2H-1 ,4-benzoxazin-8-yloxy)acetic acid 
(4-(2-(diphenylmethylsulfo^ ,4-benzoxazin-8-yloxy)acetjc acid 

(4-(2-(1 J <liphenylethyteuHonyQefthyl)-3,4Kfihydro-2H-1 ,4-benzaxazin-6-yloxy)acetic acid 
(4-(3-diphenytarrum>-3-oxop^ t 4-benzQxazin-8-yloxy)acetic acid 

(4-(4njiphenylamincH3K)xobutyJ>3, 4KJihydro-2 H- 1 ,44>enzaxazin-8-yk>xy)acefc acid 
(4-(2-((diphenylmethy0amirx))e4hy0-3,4Klihy* acid 
(4-(2-((1 J <!ipheny1ethy1)ajriir^ acid 
(4-(2-(diphenylanrono)ethy^^ acid 
(4~(3-(diphenylarruno)prop^ acid 
(4-(4-(diphenylamirK>)butyO-3,4^^ acid 
3^4-(2-(dphenylmethyWiio)ethyO-3,4-<fihydro-2H-1 ,4-benzoxazin-5-yl)propionic acid 
4^4^2^dphenyimethyrniio)ethyO-3,4Kf^ro-2H-1 ,4-benzoxazin-5-yi)butyric acid 

3- {4-(2-(1 ,1 <liphenylethy»thb)elhy0^,4<lihy*<^2h^1 ,4-benzoxazin-5-y0propionic acid 

4- {4-(2-(1 , 1 <liphen^ethylthio)et^ ,4-ben2Qxazin-5-y0butyric acid 
(5-(2^diphenylmethytthtt^ acid 
(5-(2-(1 , 1 4iphenytethyHhio)eti^ H-1 -benzoxazepin-9-ylcay)acetic acid 
(3Kwc>^2Kdipheaylmethyt^ acid 
(3-oxo-4-{2-(1 , 1 <Jipheriytethyttrto)ethyl>-3 ,4-dihydro-2H- 1 ,44>enzoxazin-8-yloxy)acetic acid 
(4-axo-5-(2-(diphenylmethyHh^^ acid 
(4-axo-5-(2-(1 J-diphenylethytW^ H-1 -benzoxazepin-9-yioxy) acetic acid 
(4-(2-(diphenylmettrytthto)e^ acid 

(4-(2-(1 .1 «iiphenylethyimio)e^ ,44>enzothiazirv^ylQxy)acetic acid 

(1 -(2-(dipheny>mettTytthio)ethyl)-1 ,2,3.4-tetoahy di o-1 t 4-ctezin-5-ytoxy)acetic acid 
(1 -(2-(1 ,1 -diphenylethytthio)ethy0-1 .2,3, 4-tetrahydro-1 ,4<fiazin-&-yloxy)acetic acid 
(3-(4,4Kiiphenylbuty^ acid 
(3-(4,4KJiphenytpentyO-2,3Kiih^ acid 
(3-(2-(diphenylmeth<^)ethy0-2,3^ acetic acid 

(3-(2-(1 J <Jipheny1e1hoxy)ethyi)-2,3Kiihy^ acid 
(3-{2-(benzytthb)ethy1)-2,3-di^ acid 
(3^2-(1<ipheny1-1-methy»e*hyt^ acid 
(3^2-(diphenylmeth^^ acid 
(3-{2^1 J -diphenylethyfthio) acid 
(3-{3^diphefTytmethytmH^ acid 
(3-<3-{1 , 1 ^iphenylethytthio)pfopyf>-2,a<fi acid 
(3-£-(2,24iphenytethyto^ acid 
(3-(2-{2,2KJipbenylpropytt^ acid 
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(3-(2-(2,2,2-trifluoro-1 , 1 <iipheny1ethytthio)ethy0-2,3<^ acid 
(3-(2-(diphenytmethylsulfin^ acid 
(3-(2-(1 , 1 -dphenyiettiyteulf inyl) ethyl)-2,3<Jihydrobenzofurar»-7-y!c3xy)acetic acid 
(3-(2-(diphenytmethylsuHony0ethy0-2,3^ acid 
5 (3-(2-(1 , 1 <liphenylethytsutfony0ettiy0-2,3<Jihyd acid 
(3-(3<lipheny1anfflno-3^xoprop^ acid 
(3-(4Kiiphenylarnino^^xobuty^ 

(3-(2-((diphenyirriethy0amirK0etr^ acid 
(3-(2-((1 J<lipheriyletriyl)arnino)etriy^^ acid 
w (3-(2 -(d iphenylami no) ethyl) -2 , 3 -di hydr obenzofu ran-7-ytoxy) acetic acid 
(3-[3-{ti\^erylajri acid 
(3-(4-(diphenylamirK>)bi^ acid 
3K3^2^diphenylmethytthio)e%0-2,3<firi^ 

4^3^2^dpheny1ritetr^io)eth^-2,3<fi acid 
15 3-{3-{2-{1 . 1 <iiphenylethytthio)ethyl)-2,3<iihyrt acid 

4-{3-{2-(1,1 4pheny1ethytthio)eth^^ acid 

(4-(2-(diphenylmethytthio)eth^^ acid 

(4-(2-(1 , 1 Kliphenylethytthio)ethy0^ronran-8-yloxy)acetic acid 

(4-(2-(diphenylmethy»^ acid 
20 (4-(2-(1 , 1 <llpheny1ethytmio)e%0-2H^romen-8-yioxy)acetk: acid 

[0029] The present invention includes methyl esters, ethyl esters, propyl esters, isopropyl esters, butyl esters, t- 
butyl esters, pentyl esters, and the like of the above compounds. 

[0030] Although examples of methods of producing the compounds included in the present invention will be 
25 described below, the present invention is not limited to these examples. 

[0031] Of the compounds of the present invention, compounds in which A 4 is -S- and X is -O- can be synthesized 
by production method A. 



A 3 "OH A 3 ~OH A 3 ~R' 2 




. • 4 fi s 

(Production method A) 

55 (wherein A 1 , A 2 , A 3 , R 2 , R 3 . and m are defined as the same as the above, R 11 represents alkyt having 1 to 5 carbon 
atoms, R 12 represents p-toluenesuttonytaxy, methanesuffonytaxy, chlorine, bromine, or iodine, R 13 represents a metal 
cation such as lithium, sodium, potassium, or the Eke, or an amine cation such as an ammonium ion, a monoethanolam- 
monium ion, a diethanolammonium ion, triethanotammonium ion, a N-methytgutcarrium ion, an ephedrium ion. or the 
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like, and n represents an integer of 1 to 3). 

[0032] Step A-1 is the step of introducing an ester unit This step is carried out by removing a proton of a phenolic 
hydroxy! group by using a base, and then reacting the product with the following compound: 

Br(CH2) n COOR 11 

or 

a(CH2) n COOR 11 

(wherein R 11 and n are defined as the same as the above). As the base, potassium carbonate, potassium t-butaxide, 
potassium hydroxide, sodium hydroxide, socfium hydride, or the like is used. As a solvent methanol, ethanol, DMF, 
DMSO, THF, DME, or the like is used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 
50°C. The reaction time is 1 minute to 1 20 hours, and is usually 5 minutes to 50 hours. 

[0033] Step A-2 is the step of converting a hydroxyl group into a leaving group such is p-toluenesuHonyiaxy, meth- 
anesUfonyloxy, bromine, or the like. Where R 12 is p-totuenesutfonyloxy or methanesutfonytoxy, the conversion can be 
performed by conventional tosylation or mesylatjon. Namely, the step can be carried out by reaction with p-toluenesul- 
fonyl chloride or methanesuHonyt chloride in coexistence with a base such as triethylamine, disopropyt amine, pyridine, 
or the lika As a solvent, THF. DME, dioxane, benzene, toluene, dichloromethane, DMF, or the like is preferably used, 
and a base such as pyridine or the like may be used as the solvent The reaction temperature is selected from -80 to 
1 50°C, and is preferably -20 to 50°C. The reaction time is 1 minute to 80 hours, and is usually 5 minutes to 30 hours. 
Where R 12 is bromine, the conversion is carried out by reaction with a brominating agent such as triphenytphosphine + 
carbon tetrabromide, triphenytphosphine + N-bromosuctimide, or the like. As a solvent. THF. DME. dichloromethane. 
or the like is used. The reaction temperature is selected from -80 to 150°C, and is preferably -20 to 50°C. The reaction 
time is 1 minute to 80 hours, and is usually 5 minutes to 30 hours. 

[0034] Step A-3 is the step of thioetherifying compound 3. This step is carried out by reacting compound 3 with a 
sodium or potassium salt of F^-SH (R 2 is defined as the same as the above) which has previously been prepared. A 
sodium or potassium saft of R 2 -SH can be obtained by reacting R 2 -SH with a base such as socfium hydride, sodium 
carbonate, sodium t-butoxide, potassium hydride, potassium carbonate, potassium t-butaxide. or the like. As a solvent. 
THF. DME. DMF. or the like is used. The reaction temperature is selected from -80 to 150°C. and is preferably -20 to 
50°C; The reaction time is 1 minute to 80 hours, and is usually 5 minutes to 30 hours. The step can also be carried out 
by adding a base such as potassium carbonate or the like to a solution mixture containing compound 3 and F^-SH. 
[0035] Step A-4 is the step of ester hydrolysis of compound 4. Hydrolysis reaction is carried out by reacting ester 4 
with a base in a solvent such as aqueous methanol, aqueous ethanol, aqueous tetrahydrofuran, or the lika As the base, 
a base such as socfium hydroxide, potassium hydroxide, potassium carbonate, or the like is preferably used. The reac- 
tion temperature is selected from -20 to 1 50°C, but a preferred reaction rate can be obtained at 0 to 50°C. The reaction 
time is 1 minute to 1 20 hours, and is usually 5 minutes to 50 hours. The hydrolysis reaction can also be carried out by 
reacting compound 4 with a metal salt of thiol in DMF or DMSO. 

[0036] Step A-5 is the step of forming a salt of compound 5 Reaction forming salt is carried out by reacting carbox- 
yfic acid 5 with a hydroxide of a metal cation or an amine. As a solvent water, methanol, ethanol. tetrahydrofuran. ethyl 
acetate, or the like can be used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 80°C. 
The reaction time is 1 minute to 120 hours, and is usually 1 minute to 30 hours. 

[0037] Of the compounds of the present invention, compounds in which A 4 is -S(0) p - wherein p is 1, and X is -O- 
can be synthesized by production method B. 
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O 



O 



5 



7 



8 



(Production method B) 



(wherein A 1 . A 2 . A 3 , R 2 , R 3 , m, n, and R 13 are defined as the same as the above). 

[0038] Step B-1 is the step of oxidizing compound 5. Oxidation step is carried out by reacting sulfide § with an oxi- 
dizing agent. As the oxidizing agent m-chloroperbenzoic acid, perbenzoic acid, peracetic acid, hydrogen peroxide solu- 
tion, or the like is preferably used. As a solvent, carbon tetrachloride, chloroform, dichloromethane, water, acetic acid, 
methanol, ethanoJ, or the like is used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 
100°C. The reaction time is 1 minute to 120 hours, and is usually 1 minute to 30 hours. 

[0039] Step B-2 is the step of forming a salt of compound 7. This step is carried out by the sane method as step A-5. 
[0040] Of the compounds of the present invention, compounds in which A 1 is -O-, A 2 is -(N-J-CKfe-. A 3 is straight 
chain alkyl having 2 to 4 carbon atoms, A 4 is -S-. and X is -O- can be produced by production method C. 
[0041] Step C-1 is the step of nitrating compound 9. Nitration reaction is carried out by reacting phenol 9 with a 
nitrating agent As the nitrating agent, nitric acid, acetic anhydride-nitric acid mixture, a nitric actd-sulfuric acid mixture, 
a trif luoroacetic anhydride -nitric acid mixture, potassium nrtrate-trif luoroacetic acid, fuming nitric acid, or the like is pref- 
erably used. As a solvent ethyl acetate, nrtromethane, cfimethoxy ethane, acetic acid, trif luoroacetic acid, methanol, eth- 
anoJ, water, or the like is used. The reaction temperature is selected from -50 to 150°C, and is preferably -10 to 50°C. 
The reaction time is 1 minute to 120 hours, and is usually 1 minute to 30 hours. 

[0042] Step C-2 is the step of introducing an ester unit in compound 10. This step is carried out by removing a pro- 
ton of a phenolic hydroxy! group by using a base, and then reacting the product with the following compound: 



(wherein R 14 and m are defined as the same as the above). As the base, potassium carbonate, potassium t-but oxide, 
potassium hydroxide, sodium hydroxide, sodium hydride, or the like is used. As a solvent methanol, ethanol, DMF, 
DMSO, THF, DME, or the like is used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 
50°C. The reaction time is 1 minute to 1 20 hours, and is usually 5 minutes to 50 hours. 



Br(CH2) m COOR 14 



or 



Q(CH2) m COOR 



,14 
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R ^V H °- 1 R ^Y NOz °- 2 ■ fv N02 



2 



10 



C-3 

J5 



20 



R 3 H 



Ifl 11 

COOfl 15 f 0 " 
,0 R 3 W R 3 



12 



MeO O MeO^ O 

13. 14 



^OH 



q 



30 



35 



40 



IS 



o o o o o 

(CH^-COOR 11 X (CH2) n -COOR 11 



IS 17 



C-9 



^S-R* ^S-R 2 ^S-R* 

R 3 R3 (9H2)q r3 (CH2) q 

o kJk^- — "o^o 9 ^ — y^ im 

^CH^-COOR 11 ^(CH^-COOH ^CH^-COOR 13 



18 12 



20 



(Production method C) 

(wherein R 2 , R 3 , m, n, R 1 1 . R 12 , and R 13 are defined as the same as the above, R 1 4 represents alkyl having 1 to 5 car- 
50 bon atoms, R 15 represents alkyl having 1 to 5 carbon atoms, and q represents an integer of 1 to 3). 

[0043] Step C-3 is the step of reducing and cyciizing compound 11, This step is carried out by the method of cata- 
lyticaity hydrogenating nitro compound H or the method of reducing it with a metal reducing agent The catalytic hydro- 
genation preferably uses hydrogen gas. formic add, ammonium formate, sodium formate, or the Eke as a hydrogen 
source, and palladium carbon, platinum, platinum ooode, platinum carbon, palladium acetate, a tefrakistriphem/lphos- 
55 phine palladium complex, or the like as a catalyst As a reaction additive, hydrochloric acid, sulfuric acid, ammonium 
chloride, activated carbon, iron powder, zinc powder, or the like may be used. The reduction method using the metal 
reducing agent preferably uses iron, zinc, tin, or the Ite as the reducing agent As a solvent, ethyl acetate, acetic acid, 
trifiuoroacetic acid, methanol, ethanol, water, tetrahydrofuran. rjmethoxyethane. or the like is preferably used. As a 
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10 



reaction additive, hydrochloric acid, sulfuric arid, ammonium chloride, activated carbon, an iron powder, a zinc powder, 
or the like may be further used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 120°C. 
The reaction time is 1 minute to 120 hours, and is usually 1 minute to 30 hours. Where R 3 is bromine, in some cases, 
the use of the catalytic hydrogenation method as the reduction method occurs conversion of bromine in R 3 into hydro- 
gen. 

[0044] Step C-4 is the step of introducing an ester unit in compound 12. This step is carried out by removing a pro- 
ton of amido by using a base, and then reacting the product with the following compound: 

Br(CH2) q COOR 15 

or 



CI(CH2) q COOR 15 

is (wherein R 15 and q are defined as the same as the above). As the base, potassium carbonate, potassium t-butoxide, 
potassium hydroxide, sodium hydroxide, sodium hydride, or the like is used. As a solvent methanol, ethanol, DMF, 
DMSO, THF, DME, or the like is used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 
50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[0045] Step C-5 is the step of reducing ester and amido of compound 13. The reduction is carried out by reacting 
20 compound 13 with a reducing agent As the reducing agent, borane, a borane-tetrahydrofuran complex, a borane- 
dimethyt sulfide complex, a sodium borohyrfride-boron trif tuoride ether complex, a sodium borohydride-boron triftuoride 
tetrahydrofuran complex, or the like is preferably used. As a solvent tetrahydrofuran, dimethaxyethane, or the like is 
preferably used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 120°C. The reaction time 
is 1 minute to 120 hours, and is usually 1 minute to 30 hours. 
25 [0046] Step C-6 is the step of demethylating compound 14. This step is carried out by reacting methyl ether 14 with 
a Lewis acid or proton ic acid. As a Lewis acid, boron tri bromide, boron trif luoride, boron trichloride, aluminum chloride, 
aluminum bromide, iron chloride, iron bromide, zinc chloride, phosphorus tribromide, or the like is preferably used. As 
a protonic acid, hydrochloric acid, sulfuric acid, hydrobromic acid, hydroiodic acid, methanesuHonic acid, triftuorometh- 
ansulfonic acid, benzenesuHonic acid, p-toluenesurfonic acid, hydrobromic acid-lrttiium chloride, hydrobromic acid-lrth- 
30 ium bromide, or the like is preferably used. As a solvent, dichloromethane, chloroform, carbon tetrachloride, water, or 
the like is preferably used. The reaction temperature is selected from -50 to 150°C, and is preferably -10 to 120°C. The 
reaction time is 1 minute to 120 hours, and is usually 1 minute to 30 hours. 

[0047] Step C-7 is the step of introducing an ester unit into compound 15. This step is carried out by the same 
method as step A-1. 

35 [0048] Step C-8 is the step of converting a hydroxy! group of compound 1£ to a leaving group. This step is carried 
out by the same method as step A-2. 

[0049] Step C-9 is the step of thioetherifying compound 17. This step is carried out by the same method as step A- 

3. 

[0050] Step C-1 0 is the step of ester hydrolysis of compound 1g. This step is carried out by the same method as 
40 step A-4. 

[0051] Step C-1 1 is the step of forming a salt of compound 12- This step is carried out by the same method as step 
A-5. 

[0052] Of the compounds of the present invention, compounds in which A 2 is -(N-J-CHa- and X is -O- can be pro- 
duced by production method D. 

45 



50 



55 
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A 3 -A 4 -R 2 

R 3 H R 3 H R I 

Ho' A AcO A AcO 

21 22 22 



D-3 



^CH^n-COOR 1 



AcO HO v ,™„« 



24 2S 

r3 A 3 -A*-R2- ^ A 3_ A 4. R2 



2£ 



or * -a 

(CH^-COOH \CHA-C00R 13 
21 28 

(Production method D) 

(wherein A 1 , A 3 . A 4 , R 2 . R 3 . m. n, R 1 1 . R 12 and R 13 are defined as the same as the above). 
[0053] Step D-1 is the step of protecting a phenolic hydroxy) group by an acetyl group. This step is carried out by 
reacting phenol 21 with acetic anhydride or acetyl chloride in the presence of an appropriate base. As the base, pyrid- 
ine, triethylamine, or the Eke is used. As a solvent. THF, DME, benzene, toluene, or the like is used, and pyridine may 
be used as the solvent. The reaction temperature is selected from -50 to 1 50°C. and is preferably 0 to 50°C. The reac- 
tion time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[0054] Step D-2 is the step of alkylating arnkkx Alkytation is carried out by reacting compound 22 with a base, and 
then reacting the product with the following compound: 

r12.a3.a4r2 

(wherein R 2 . R 12 , A 3 and A 4 are defined as the same as the above). As the base, sodium hydride, potassium hydride, 
sodium carbonate, potassium carbonate, potassium t-butaxide, sodium t-butoxide, or the like is used. As a solvent, 
methanol, ethanol, DMF, DMSO, THF, DME, or the b'ke is used. The reaction temperature is selected from -50 to 150°C, 
and is preferably 0 to 50°C. The reaction tame is 1 minute to 1 20 hours, and is usually 5 minutes to 50 hours. 
[0055] Step D-3 is the step of reducing arrrida This step is carried out by bubbling diborane through a solution of 
compound 2& or adding a borane-THF solution thereto. As a solvent. THF, DME, or the like is used. The reaction tem- 
perature is selected from -50 to 150°C and is preferably -20 to 50°C. The reaction time is 1 minute to 120 hours, and 
is usually 5 minutes to 50 hours. 

[0056] Step D-4 is the step of removing an acetyl grotjx TNs step is carried out by dissolving compound 24 in meth- 
anol, ethanol. or the like, and then adding an appropriate base to the resuttart solute 

ate. sodium methoxide, potassium methoxkte, sodium hydroxide, potassium hydroxide, or the like is preferably used. 
The reaction temperature is selected from -50 to 1 50°C, and is preferably 0 to 50°C. The reaction time is t minute to 80 
hours, and is usually 5 minutes to 30 hours. 
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[0057] Step D-5 is the step of introducing an ester unit into compound 2§. This step is carried out by the same 
method as step A-1. 

[0058] Step D-6 is the step of ester hydrolysis of compound 26. This step is earned out by the same method as step 
A-4. 

[0059] Step D-7 is the step of forming a salt of compound 27 This step is carried put by the same method as step 
A-5. 

[0060] Of the compounds of the present invention, compounds in which A 2 is -{N-J-Ofe-, A 3 is straight chain 
alkylene having 2 to 4 carbon atoms, A 4 is -S-, and X is -O- can be synthesized by production method E. 




E-5 



R 3 { H? i 

HO °x 

12 XCH^-COOR 11 

_ /CHA-S-R 2 fCHA-S-R 2 



0 N O A 

(CH^-COOH "(CH^-COOR 1 ? 



34 

(Production method £) 



is 



(wherein A 1 , R 2 , R 3 , m, R 1 1 , and R 1 3 are defined as the same as the above, R 1 6 represents chlorine, bromine, or iodine, 
r represents an integer of 1 to 3, and TBS represents a t-butyWimethyteityi group). 

[0061] Step E-1 is the step of acylating compound 29. This step is carried out by reacting compound 29 with the 
following acid chloride in the presence of an appropriate base: 

R 16 (CH2) r COa 

(wherein R 16 and r are defined as the same as the above). As the base, pyridine, triethylamine, or the like is used. As 
a solvent, methylene chloride, THF, DME, or the ike is used The reaction temperature is selected from -80 to 150°C. 
and is preferably -20 to 50°C. The reaction time is 1 minute to 80 hours, and is usually 5 minutes to 30 hours. This step 
can also be carried out by reacting compound 29 with the following acid anhydride in the presence of an appropriate 
base: 
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(R 16 (CH2) r CO)20 

(wherein R 16 and r are defined as the same as the above). As a solvent methylene chloride, THF, DME, or the like is 
used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 50°C. The reaction time is 1 minute 

s to 120 hours, and is usually 5 minutes to 50 hours. 

[0062] Step E-2 is the step of thbetherifying compound 30. This step is carried out by reacting compound 30 with 
a sodium or potassium salt of F^-SH (R 2 is defined as the same as the above) which has previously been prepared. 
The sodium or potassium salt of R 2 -SH can be obtained by reacting R 2 -SH with a base such as sodium hydride, sodium 
carbonate, sodium t-butoxide, potassium hydride, potassium carbonate, potassium t-butaxide, or the like. As a solvent. 

io THF, DME, DMF, or the like is used. The reaction temperature is selected from -50 to 150°C, and is preferably -20 to 
100°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. The step can also be carried 
out by adding a base such as potassium carbonate or the Eke to a solution of a mixture containing-compound 30 and 
R2-SH. In this step, a t-butyUimethytsilyl group is simultaneously removed. 

[0063] Step E-3 is the step of reducing amido of compound 31- This step is carried out by the same method as step 
is D-3. 

[0064] Step E-4 is the step of introducing an ester unit into compound 3£. This step is carried out by the same 
method as step A- 1. 

[0065] Step E-5 is the step of ester hydrolysis of compound 33. This step is carried out by the same method as step 
A-4. 

20 [0066] Step E-6 is the step of forming a salt of compound 34- This step is carried out by the same method as step 
A-5. 

[0067] Of the compounds of the present invention, compounds in which A 1 is -O, A 2 is -(N-J-CKfe-, A 3 is straight 
chain alkylene having 1 to 4 carbon atoms, R 3 is hydrogen, and X is -O- can be produced by production method F. 
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aNH 2 



MeO 



2fe 



F-3 



OMe 




H 



F-1 



N v (CH2) m -R 16 



HO 



MeO 



0 . 



O 
OMe 
32 



F-2 



THPO 



O 

Q-'(CH 2 ) m " 

40 



Ok 

HO ' 



F-5 



N v (CH 2 ) m -R 18 

O 
OH 

aa 

OTHP 
(GHz), 
N^^O 




THPO 



41 



F-6 



THPO 




OTHP 
(CH2), 

^(CHA, 



42 



OH 



5DC 



HO 



O^CCH^m 



4i 



F-8 



OH 
(CHJs 

%A 0 -(CHj) m 

{ch^-coor 11 
44 



F-9 




R 12 
(CHs), 

0-(CH2) m 

i 

\cH2)n-COOR 11 
45 



S-R 2 
(CHj), 



F-1 2 



(CH2) m 



(CH^-COOR" 
IS 



F-10 



S-R 2 
(CHz), 



F-11 



(Oyn-COOR 11 

46 



(Production method P) 



S-R 2 
(CHz), 

\CH2) n -COOH 
47 




(wherein R 2 , m, n, R 11 , R 12 . R 13 and R 16 are defined as the same as the above, s represents an integer of 1 to 4. and 
THP represents a tetrahydropyranyt group). 

[0068] Step F-1 is the step of acytatmg methaxyanilina This step is carried out by reacting compound 36 with the 
following acid chloride in the presence of an appropriate base: 
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R 16 (CH2) m coa 

(wherein R 16 and m are defined as the same as the above). As the base, pyridine, triethyiamine, or the like is used. As 
a solvent methylene chloride, THF, DME, or the like is used. The reaction temperature is selected from -80 to 150°C, 
5 and is preferably -20 to 50°C. The reaction time is 1 minute to 80 hours, and is usually 5 minutes to 30 hours. This step 
can also be carried out by reacting compound 36 with the following acid anhydride in the presence of an appropriate 
base: 

(R^CH^COfeO 

10 

(wherein R 16 and m are defined as the same as the above). As a solvent, methylene chloride, THF, DME, or the like is 
used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 50°C. The reaction time is 1 minute 
to 1 20 hours, and is usually 5 minutes to 50 hours. 

[0069] Step F-2 is the step of demelhylating compound 3Z. This step is carried out by reacting compound 2Z with 
15 boron fr bromide or boron tribrornide-dimethylsuffide complex. As a solvent, methylene chloride, chloroform, carbon tet- 
rachloride, or the like is used. The reaction temperature is selected from -100 to 1Q0°C, and is preferably -80°C to the 
reflux temperature of the solvent. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 
[0070] Step F-3 is the step of cydizing compound 38. This step is carried out by reacting compound 38 with an 
appropriate base. As the base, potassium carbonate, potassium t-butoxide, or the like is used. As a solvent, THF, DME, 
20 DMF, or the like is used. The reaction temperature is selected from -50 to 1 50°C, and is preferably 0 to 50°C. The reac- 
tion time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[0071 ] Step F-4 is the step of protecting a phenol compound by tetrahydropyranyl ether. This step is carried out by 
reacting compound 29 with dihydropyrane in the presence of an appropriate acid catalyst. As an add catalyst p-totue- 
nesuKonic acid, pyridinium p-toluenesuHbnate, or the like is used. As a solvent, THF, DME, DMF, methylene chloride, or 
25 the like is used. The reaction temperature is selected from -50 to 1 50°C, and is preferably 0 to 50°C. The reaction time 
is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[0072] Step F-5 is the step of alkylating amide. This step is carried out by reacting compound 40 with a base, and 
then reacting the product with the following compound: 

so BrfCHzkOTHP 

or 

CI(CH2) 8 OTHP 

35 

(wherein s and THP are defined as the same as the above). As the base, sodium hydride, potassium hydride, sodium 
carbonate, potassium carbonate, potassium t-butoxide, sodium t-butoxide, or the like is used. As a solvent, methanol, 
ethanol, DMF, DMSO, THF, DME, or the like is used. The reaction temperature is selected from -50 to 150°C, and is 
preferably 0 to 50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 
40 [0073] Step F-6 is the step of reducing amide of compound 41. This step is carried out by the same method as step 
D-3. 

[0074] Step F-7 is the step of removing a tetrahydropyranyl group of compound 42. This step is carried out by treat- 
ing compound 42 with an appropriate acid catalyst As the acid catalyst, p-toluenesulfbnic acid, pyridinium p-toluenesul- 
fonate, hydrochloric acid, or the tike is used. As a solvent, methanol, ethanol, or the tike is used. The reaction 
45 temperature is selected from -50 to 1 50°C. and is preferably 0 to 50°C. The reaction time is 1 minute to 1 20 hours, and 
is usually 5 minutes to 50 hours. 

[0075] Step F-8 is the step of introducing an ester unit into compound 4& This step is carried out by the same 
method as step A-1. 

[0076] Step F-9 is the step of converting a hydroxy! group of compound 44 to a leaving group. This step is carried 
so out by the same method as step A-2. 

[0077] Step F-1 0 is the step of thioetherrfying compound 4§. This step is carried out by the same method as step 
A-3. 

[0078] Step F-1 1 is the step of ester hydrolysis of compound 4£. This step is carried out by the same method as 
step A-4. 

55 [0079] Step F-12 is the step of forming a salt of compound 47. This step is carried out by the same method as step 
A-5. 

[0080] Of the compounds of the present invention, compounds in which A 1 is -O-, A 2 is -(N-)-CO, A 3 is straight 
chain alkylene having 1 to 4 carbon atoms. A 4 is -S% R 3 is hydrogen, and X is -O- can be produced by production 
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(Production method G) 

40 (wherein R 2 , m, n, s, R 1 1 , R 12 , and R 13 are defined as the same as the above, and THP represents a tetrahydropyranyl 
group). 

[0081] Step G-1 is the step of removing a tetrahydropyranyl group of compound 41. This step is carried out by the 
same method as step F-7. 

[0082] Step G-2 is the step of introducing an ester unit into compound 49. This step is earned out by the same 
45 method as step A-1. 

[0083] Step G-3 is the step of converting a hydroxyl group of compound SI to a leaving group. This step is earned 
out by the same method as step A-2. 

[0084] Step G-4 is the step of trtoetherifying compound 51 This step is carried out by the same method as step A- 
3. 

so [0085] Step G-5 is the step ot ester hydrolysis of compound 52. This step is carried out by the same method as step 
A-4. 

[0086] Step G-6 is the step of forming a salt of compound 53. This step is carried out by the same method as step 
A-5. 

[0087] Of the compounds of the present invention, compounds in which A 1 is -O-, A 2 is -(N-)-CO-, A 3 is straight 
55 chain alkylene having 1 to 4 carbon atoms, R 3 is hydrogen, and X is -O- can be produced by production method H. 
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(Production method H) 



(wherein R 2 , m. n. s. R 11 , and R 13 are defined as the same as the above, and THP represents a tetrahydropyranyl 
group). 

[0088] Step H-1 comprises the step of alkylating amide of compound 40, and the step of removing a tetrahydropyra- 
nyl group. The step of alkylating amide is carried out by reacting compound 4£ with a base, and then reacting the prod- 
uct with the following compound: 

R 12 HCH2) 8 -A 4 -R 2 

(wherein R* R 1 2 A 4 , s are defined as the same as the above). As the base, sodium hydride, potassium hydride, sodium 
carbonate, potassium carbonate, potassium t-butaxkJe, sodium t-butoxide, or the like is used. As a solvent, methanol, 
ethanol, DMF, DM SO, THF, DME, or the like is used. The reaction temperature is selected from -50 to 150°C, and is 
preferably 0 to 50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. The step of 
removing a tetrahydropyranyl group is carried out by the same method as step F-7. 

[0089] Step H-2 is the step of introducing an ester unit into compound §§. This step is carried out by the same 
method as step A-1. 

[0090] Step H-3 is the step of ester hydrolysis of compound 5£. This step is carried out by the same method as step 
A-4. 

[0091] Step H-4 is the step of forming a salt of compound 5Z- This step is carried out by the same method as step 
A-5. 

[0092] Of the compounds of the present invention, compounds in which A 1 is -O-, A 2 is (N-)-CO-, A 3 is straight 
chain alkylene having 1 to 4 carbon atoms, A 4 ts -S-, R 3 is hydrogen, X is -CHg-, and n is 1 can be produced by produc- 
tion method I. 
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(Production method I) 

45 

(wherein R 2 , m, s, R 11 , R 12 , and R 13 are defined as the same as the above, and THP represents a tetrahydropyranyl 
group). 

[0093] Step 1-1 is the step of alkylating amide of compound 4Q. This step of alkylating amide is carried out by react- 
so ing compound 40 with a base, and then reacting the product with the following compound: 

R^^CH^-OCHg-Ph 

(wherein R 12 and s are defined as the same as the above). As the base, sodium hydride, potassium hydride, sodium 
ss carbonate, potassium carbonate, potassium t-butaxide, sodium t-butoxide, or the like is used. As a solvent methanol, 
ethanol, DMF, DMSO, THF f DME, or the fike is used. The reaction temperature is selected from -50 to 150°C, and is 
preferably 0 to 50°C. The reaction time is 1 rninute to 120 hours, and is usually 5 minutes to 50 hours. 
[0034] Step I-2 is the step of removing a tetrahydropyranyl group of compound 59. This step is earned out by the 
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same method as step F-7. 

[0095] Step I-3 is the step of trif luoromethanesuWonyiating a hydroxy] group of compound 60. This step is carried 
out by reacting compound 60 with a trifluoromethanesutfonylating agent in the presence of a base. As the base, 2,6- 
lutidine, pyridine, triethylamine, diisopropylarrtine, diisopropylethytamine, or the like is preferably used. As the trifluor- 
omethanesulfonylating agent trif luoromethanesutfonic anhydride, trif luoromethanesuHbnyl chloride, or the like is pref- 
erably used. As a solvent THF, DME, dioxane, benzene, toluene, methylene chloride, DMF, or the like is used, and a 
base such as 2,6-1 utidine, or the like may be used as the solvent. The reaction temperature is selected from -80 to 
150°C t and is preferably -20 to 50°C. The reaction time is 1 minute to 80 hours, and is usually 5 minutes to 30 hours. 
[0096] Step I-4 is the step of introducing an ester unit into an aromatic ring of compound 61_. This step is carried out 
by Heck reaction of compound £1 and an acrylate. As a catalyst, palladium acetate, tetrakistriphenytphosphine palla- 
dium complex, or the like is preferably used. As a reaction additive, triphenylphosphine, tris(2-methylphenyl}phosphine, 
lithium chloride, or the like is preferably used. As the base, 2,6-lutidine, pyridine, triethylamine, diisopropylamine, diiso- 
propyiethylamine, or the like is preferably used. As a solvent. THF, DME. dioxane, benzene, toluene, methylene chlo- 
ride, DMF, or the like is used, and a base such as pyridine or the like may be used as the solvent The reaction 
temperature is selected from -80 to 150°C, and is preferably 0 to 120°C. The reaction time is 1 minute to 80 hours, and 
is usually 5 minutes to 30 hours. 

[0097] Step I -5 is the step of reducing compound 62, comprising simultaneously reducing a double bond and reduc- 
tivety removing a benzyl group. This step is carried out by reducing compound 62 by a catalytic hydrogenation method. 
As a hydrogen source, hydrogen gas, formic acid, ammonium formate, sodium formate, or the like is preferably used. 
As a catalyst palladium carbon, platinum, platinum oxide, platinum carbon, palladium acetate, a tetrakistriphenytphos- 
phine palladium complex, or the like is preferably used. As a solvent methanol, ethanol, ethyl acetate, acetic acid, trif- 
luoroacetic acid, water, tetrahydrofuran, dimethoxyethane, or the like is preferably used. As a reaction additive, 
hydrochloric acid, sulfuric acid, activated carbon, iron powder, zinc powder, or the like is preferably further used. The 
reaction temperature is selected front -50 to 150°C, and is preferably 0 to 120°C. The reaction time is 1 minute to 120 
hours, and is usually 1 minute to 30 hours. 

[0098] Step I -6 is the step of converting a hydroxy! group of compound 63 to a leaving group. This step is carried 
out by the same method as step A-2. 

[0099] Step I-7 is the step of thioetherifying compound £4- This step is carried out by the same method as step A-3. 
[0100] Step 1-6 is the step of ester hydrolysis of compound 6§. This step is carried out by the same method as step 
A-4. 

[0101] Step 1-7 is the step of forming a salt of compound §§. This step is carried out by the same method as step 
A-5. 

[0102] Of the compounds of the present invention, compounds in which A 1 is -O-, A 2 is -(N-J-CJV, A 3 is straight 
chain alkylene having 1 to 4 carbon atoms, A 4 is -NH-, R 3 is hydrogen, X is -O-, and R 2 is -CH2-R 17 can be produced 
by production method J. 
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Z& 21 
(Production method J) 



(wherein m, s, R 11 , and R 12 are defined as the same as the above, TUP represents a tetrahydropyranyi group, and TBS 
represents a t-butykJimethytsityl. R 17 represents the following: 

(1) -Ar (wherein Ar is phenyl, naphthyl, furyl, or thienyf (wherein phenyl, naphthyl, furyt, or thienyt may be substi- 
tuted by a group selected from alkyl having 1 to 5 carbon atoms, phenyl, hydroxy!, alkoxy having 1 to 5 carbon 
atoms, phenoxy, halogen, trifluoromethyt, cyano, nitro, amino, and alkylamino having 1 to 5 carbon atoms); or 

(2) alkyl having 1 to 4 carbon atoms, aikenyt having 2 to 4 carbon atoms, or alkynyl having 2 to 4 carbon atoms 
(wherein alkyl, alkenyl, or alkynyl is substituted by one or two Ar (wherein Ar is defined as the same as the above), 
and may be further substituted by a group selected from -OH, -CF 3 , and cydoalkyl having 3 to 8 carbon atoms)). 

[0103] Step J- 1 is the step of alkylating amida This step is carried out by reacting compound 40 with a base, and 
then reacting the product with the following compound: 
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BrfCRzkOTBS 

or 

CI(CH2) s OTBS 

(wherein s and TBS are defined as the same as the above). As the base, sodium hydride, potassium hydride, sodium 
carbonate, potassium carbonate, potassium t-butoxide, sodium t-butoxide, or the like is used. As a solvent, methanol, 
ethanol. DMF, DMSO. THF, DME, or the like is used. The reaction temperature is selected from -50 to 150°C, and is 
preferably 0 to 50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 
[0104] Step J-2 is the step of removing a TBS group of compound This step is carried out by treating compound 
68 with fluorine ion. As a fluorine ion source, tetrabutylammonium fluoride, potassium fluoride, hydrofluoric acid, or the 
like is used. As a solvent tetrahydrofuran, dimethoxyethane, or the like is used. The reaction temperature is selected 
from -50 to 150°C, and is preferably 0 to 50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 
50 hours. 

[01 05] Step J-3 is the step of converting a hydroxy! group of compound S3 to a leaving group. This step is carried 
out by the same method as step A-2. 

[01 06] Step J-4 is the step of converting a hydroxy! group of compound 70 to azide. This step is carried out by treat- 
ing compound 70 with sodium azide. As a solvent DMF, tetrahydrofuran, dimethcxyethane, or the like is used. The 
reaction temperature is selected from -50 to 150°C, and is preferably 0 to 50°C. The reaction time is 1 minute to 120 
hours, and is usually 5 minutes to 50 hours. 

[0107] Step J-5 is the step of reducing compound Zl- This step is carried out by the same method as step 1-5. 
[01 08] Step J-6 is the step of acylatng compound 12. This step is carried out by reacting compound 72 with a cor- 
responding carboxylic acid in the presence of a condensing agent As the condensing agent dic^dohexylcarbodiimide, 
1 -ethyl -3-{3<Jimethy1arrunopro 1 -cyclohexy1-3-(2-morphdy^ metho-p-toluenesuf- 

onate, or the like is preferably used. As a solvent acetonitrile, DMF, tetrahydrofuran, dimethoxy ethane, or the like is 
used. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 50°C. The reaction time is 1 minute 
to 120 hours, and is usually 5 minutes to 50 hours. Similarly to step E-1 , this step can also be carried out by reacting 
compound 72 with an acid chloride or acid anhydride in the presence of an appropriate base. 
[0109] Step J-7 is the step of removing a tetrahydropyranyl group of compound 73. This step is carried out by the 
same method as step F-7. 

[0110] Step J-8 is the step of reducing amide of compound 74. This step is carried out by the same method as step 
C-5. 

[0111] Step J-9 is the step of introducing an ester unit into compound 7§. This step is carried out by the same 
method as step A-1. 

[0112] Step J-10 is the step of ester hydrolysis of compound 76. This step is carried out by the same method as 
step A~4. 

[01 1 3] Of the compounds of the present invention, compounds in which A 1 is -CHg-, A 2 is -(N-J-Ch^-, A 3 is straight 
chain alkylene having 1 to 4 carbon atoms, R 3 is hydrogen, and X is -O- can be produced by production method K. 
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(Production method K) 



(wherein R 2 , m, n, R 11 , R 12 , R 13 , R 15 , and q are defined as the same as the above). 

[0114] Step K-1 is the step of producing amide by rearrangement reaction of tetralone This step is carried out by 
reacting compound 7§ with sodium azide in trfluoroacetic acid The reaction temperature is -20°C to the reflux temper- 
ature of a solvent The reaction time is 1 minute to 1 20 hours, and is usually 5 minutes to 50 hours. 
[0115] Step K-2 is the step of protecting a phenolic hydroxy! group by an acetyl group. This step is carried out by 
reacting with acetic anhydride or acetyl chloride in the presence of an appropriate base. As the base, pyridine, triethyl- 
amine, or the like is used. As a solvent, THF, DME, methylene chloride, or the like is used, and pyridine may be used 
as the solvent. The reaction temperature is selected from -50 to 150°C, and is preferably 0 to 50°C. The reaction time 
is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[01 1 6] Step K-3 is the step of introducing an ester unit into amide. This step is carried out by reacting compound 
8Q with the following compound in the presence of an appropriate base: 

Br(CH2) q COOR 15 

(wherein R 15 and q are defined as the same as the above). As the base, potassium carbonate, potassium t-butoxkte, 
potassium hydroxide, sodium hydroxide, sodium hydride, or the like is used. As a solvent methanol, ethanol, DMF, 
DMSO, THF, DME, or the like Is used The reaction temperature is selected from -50 to 150°C. and is preferably 0 to 
50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[0117] Step K-4 is the step of reducing ester and amidoe and removing an acetyl group at the same time This step 
is carried out by reacting cxxrpound 81 with Gthium aluminum hydride As a solvent, THF, DME, ether, or the like is used. 
The reaction temperature is -40°C to the reflux temperature of the solvent The reaction time is 1 minute to 120 hours, 
and is usually 5 minutes to 50 hours. 
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[0118] Step K-5 is the step of introducing an ester unit into compound 82. This step is carried out by the same 
method as step A-1. 

[0119] Step K-6 is the step of converting a hydroxy! group of compound 83 to a leaving group. This step is carried 
out by the same method as step A-2. 

[01 20] Step K-7 is the step of thioether rfying compound 84 This step is carried out by the same method as step A- 

3. 

[0121] Step K-8 is the step of ester hydrolysis of compound 85. This step is carried out by the same method as step 
A-4. 

[01 22] Step K-9 is the step of forming a salt of compound 86. This step is carried out by the same method as step 
A-5. 

[01 23] Of the starting raw materials of the production method E, compounds in which A 1 is -Chfe-. mis 1, and R 3 is 
hydrogen can be produced by production method L 




5a si 2Q 

(Production method L) 



(wherein TBS represents a t-butyWimethylsilyl group). 

[0124] Step L-1 is the step of protecting a hydroxyl group of quinoline by a t-butyWimethyisiiyl group. This step is 
carried out by reacting compound £8 with t-butyWimethyteilyichloride in the presence of an appropriate base. As the 
base, imidazole is preferably used. As a solvent DMF, THF, or the like is used. The reaction temperature is selected 
from -50 to 1 50°C, and is preferably 0 to 50°C. The reaction time is 1 minute to 80 hours, and is usually 5 minutes to 30 
hours. 

[0125] Step L-2 is the step of reducing quinoline to tetrabydroquindine, and performed under conventional condi- 
tions for hydrogenation. This step is carried out by using a catalyst such as palladium-carbon, Raney nickel, or the like 
under a hydrogen atmosphere at a pressure of 1 to 10 atm. As a solvent, methanol, ethanol, THF, ethyl acetate, ben- 
zene, or the like is used. The reaction temperature is selected from -50 to 150°C. and is preferably 0 to 50°C. The reac- 
tion time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 

[0126] Of the compounds of the present invention, compounds in which A 1 is -O-, A 2 is -(CH-)-, A 3 is -ChfeChfe-, A 4 
is -S-, R 3 is hydrogen, X is -O, and m is 1 can be produced by production method M. 

[0127] Step M-1 is the step of reducing benzofuran to dihydrobenzofuran. This step is carried out by using a cata- 
lyst such as pallacfium-carbon, Raney nickel, or the like under a hydrogen atmosphere at a pressure of 1 to 1 0 atm., and 
reaction is accelerated by adding an acid such as acetic acid, hydrochloric acid, or the like. As a solvent methanol, eth- 
anol, THF, ethyl acetate, benzene, or the like is used. The reaction temperature is selected from -50 to 150°C, and is 
preferably 0 to 50°C. The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours. 
[0128] Step M-2 is the step of thioetherifying compound 92. This step is carried out by the same method as step A- 
3. 

[0129] Step M-3 is the step of ester hydrolysis of compound 23. This step is carried out by the same method as step 
A-4. 

[01 30] Step M-4 is the step of forming asartof compound 94 This step is carried out by the same method as step 
A-5. 
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(Production method M) 



S-R 2 



0-(CH2) n -COOH 
M 



30 



35 



40 



45 



50 



(wherein R 2 , n, R 11 and R 13 are defined as the same as the above). 

[0131] Of the compounds of the present invention, optically active compounds in which A 1 is -O, A 2 is -(CH-)-, A 3 
is - CH2CH2-, A 4 is -S-, R 3 is hydrogen, X is -O, and m is 1 can be produced by production method N. 
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40 




O^CH^-COOR 13 
101 

(Production method N) 



(wherein R 2 , n, R 11 , R 12 , R 13 , and R 14 are defined as the same as the above, and R 18 represents an optically active 
so amine cation). 

[0132] StepN-1 is the step of introducing an ester unit into a phenolic hydroxyl group of compound 9£. This step is 
carried out by the same method as step A-1. 

[0133] Step N-2 is the step of reducing benzofuran of compound 97 to (fihydrobenzofuran. This step is carried out 
by the same method as step M-1. 
55 [0134] Step N-3 isthe step of ester hydrcrfystsol compound^. This step is earned C4Jt by me same niethcci as step 
A-4. 

[0135] Step N-4 is the step of optical resolution of compound cornprising a salt formation step and a resolution 
step. The salt formation step is carried out by reacting compound 99 with an optically active amine. As the optically 
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active amine, 1 -(1 -naphthyOethylamine, 2-(benzylamino)cyclohexane methanol, cinchonine. or the like is preferably 
used. As a solvent water, methanol, ethanol, tetrahydrofuran, ethyl acetate, or the like is used. The reaction tempera- 
ture is selected from -50 to 150°C, and is preferably 0 to 80°C. The reaction time is 1 minute to 120 hours, and is usually 
1 minute to 30 hours. The resolution step is earned out by dissolving an optically active amine salt of compound §9 
5 under heating, and then standing it to cool. Crystallization may be accelerated by adding a seed crystal. As a solvent, 
water, methanol, ethanol, tetrahydrofuran, ethyl acetate, or the like is used. 

[0136] N-5 is the step of esterrfying compound 100. This step is carried out by ref luxing compound 100 with alcohol 
under acidic conditions. As an acid, sulfuric acid, hydrochloric acid, hydrobromic acid, hydroiodic acid, methanesuHonic 
acid, trif luoromethanesurfonic acid, or the like is used. As a solvent, benzene, toluene, or the like is used, and alcohol 

w may be used as the solvent. Furthermore, a dehydrating agent may be added, or a dehydrating device such as Dean- 
stark or the like may be used. The reaction temperature is selected from 0 to 150°C, and reaction is preferably effected 
under reflux conditions of the solvent The reaction time is 1 minute to 120 hours, and is usually 5 minutes to 50 hours 
[01 37] Step N-6 is the step of converting a hydroxyl group of compound 101 to a leaving group. This step is earned 
out by the same method as step A-2. 

is [0138] Step N-7 is the step of thbetherifying compound 102. This step is earned out by the same method as step 
A-3. 

[0139] Step N-8 is the step of ester hydrolysis of compound 103. This step is carried out by the same method as 
step A-4. 

[0140] Step N-9 is the step of forming a salt of compound 104. This step is carried out by the sane method as step 
20 A-5. 

[0141] With the compounds of the present invention having asymmetric carbons, the formula represents d, I and dl 
isomers. Each of the steps can be applied to the d, I and dl isomers in the same manner. 

[0142] In producing dl isomers of the compounds of the present invention, compounds represented by formula (I), 
which are obtained in a racemic modification, can easily be separated into d and I isomers by an optically active column 

25 chromatography technique. 

[0143] The compounds of the present invention have the strong TXAg receptor antagonistic action and PGfe recep- 
tor agonistic action, and thus have pharmacological actions such as the platelet aggregation inhibiting action, vascular 
contraction inhibiting action, bronchial contraction inhibiting action, etc. Therefore, these compounds are effective to 
treat or prevent diseases such as hypertension, thrombosis, ischemic heart diseases (myocardial infarction, angina 

30 pectoris, thrombogenesis after PTCA, eta), cerebral circulatory disorders (cerebral infarction, transient cerebral 
ischemic attack, etc.), peripheral circulatory cfisorders (Buerger's cfisease, Raynaud's disease, Behcet's disease, throm- 
botic thrombocytopetic purpura, hepatic disorders, renal disorders, eta), arteriosclerosis, platelet functional disorder 
concurrent with diabetes, hyperiipidemia, nephritis, asthma, allergic cGseases. etc. 

[0144] For this purpose, the compounds of the present invention can be generally administered by intravenous 
35 injection, intraarterial injection, intramuscular injection, percutaneous administration, subcutaneous administration, or 
oral administration. In general oral or rectal administration, the compound is administered 1 to 4 times a day at a dose 
of 1 jig/kg/day to 100 mg/kgftJay. In intravenous infusion or intraarterial injection, the compound is administered at a 
dose of 1 ng/kg/min to 1 mg/kg/min to obtain good results. In general intravenous injection, intraarterial injection, intra- 
muscular injection, or subcutaneous administration, the compound is administered 1 to 4 times a day at a dose of 0.1 
40 ng/kg/day to 100 mg/kg/day. In these administrations, a dose is selected from the above-described ranges in consider- 
ation of the age, sexuality, and conditions of a patient, and the times of administration of the compound, eta 
[0145] The compounds of the present invention can be orally administered in a solid form containing starch, lac- 
tose, sucrose, glucose, crystalline cellulose, an excipient such as a type of clay, a colorant, a lubricant a binder, a dis- 
integrant, and a coating agent The compounds of the present invention may be parenteral^ administered in the form 
45 of a sterilized solution, and may also contain other solutes such as a tonicity agent such as sodium chloride, glucose, 
or the like, a PH regulator, and solution adjuvant such as eyefodextrin or the like. The compounds of the present inven- 
tion have stability in chemical structure, and thus cause no cfitficulties in formulation, thereby permitting a variety of 
administration methods such as oral formulations (tablets, powder, and granules), various injections, suppositories, 
ointments, lotions, etc. 

so 

[Examples] 

[0146] The present invention will be described in further detail below with reference to examples. 
55 Reference Example 1 

[0147] 4-bromo-2^rtro-6-methoxyphe 
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10 

[0148] Trifluoroacetic anhydride (3.50 ml) was cooled to -78°C. 61% nitric acid (1 .85 ml) was slowly added dropwise 
at -78°C, and the resultant mixture was stirred at 0°C for 2.5 hours. The above nitrating agent was added to a solution 
of 4-bromoguaiacol (5.00 g) in ethyl acetate (50 ml) and the mixture was stirred at 0°C for 1.5 hours. Saturated brine 
was added to the reaction solution, and an organic layer was then separated. The organic layer was washed with water 
is and saturated brine, dried over magnesium sulfate, concentrated, and then allowed to cool to form crystals. After filtra- 
tion, the crystal was washed with a small amount of n-hexane, and then dried under reduced pressure to obtain the 
object compound (4.02 g, yield 66%). 

Pale yellow needle crystals: mp. 1 13 - 1 14°C. 
20 (recrystallized from ethyl acetate) 

1 H-NMR (300 MHz, CDOj) 5 3.96 (3H, s). 7.21 (1H, d. J=2.2 Hz), 7.86 (1H, d, J=2.2 Hz). 
IR (KBr method) 3192, 3093, 1537, 1316, 1259, 1153, 1049, 915, 702, 676 cm" 1 
Mass (El, m/e) 247, 249 (M*) (peak height = 1 :1) 

25 Reference Example 2 

[0149] Methyl 4^rorrK>2-nrtro^metriQxyphencKyacetete 



30 




MeO 



[0150] 44>romo-2-nitro-6-methoxypher^ (52.2 g) was dissolved in DMF (450 ml), and methyl bromoacetate (30 ml) 
40 and potassium carbonate (41 .5 g) were added to the solution, and the mixture was stirred at room temperature for 1 4 
hours. The reaction solution was subjected to suction filtration to remove inorganic salts, and the residue was washed 
with a small amount of ethyl acetate. The filtrate was concentrated, and ethanoJ was added to the residue to crystallize. 
After filtration, the crystal was washed with small amounts of water and ethanoi, and then dried under reduced pressure 
to obtain the object compound (50.54 g, yield 75%). 

45 

Colorless needle crystals: mp. 130 - 130.5°C 
(recrystallized from ethanoi) 

1 H-NMR (300 MHz, CDCI3) 5 3.79 (3H, s), 3.91 (3H, s), 4.76 (2H, s), 7.22 (1H, d, J=2.2 Hz), 7.52 (1H, d, J=2.2 Hz). 
IR (KBr method) 3085, 3033. 2992, 2955, 1760, 1595, 1538. 1481. 1444. 1361. 1260, 1205, 1176. 1053. 856. 696 
50 cm -1 

Mass (El. m/e) 319, 321 (M*) (peak height = 1:1) 

Reference Example 3 

55 [0151] 8-rr^TK>xy-3-Qxo-3 f 4-dihydro-2H-1 ,4~benzoxazine 
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MeO 



[0152] Methyl 4^onrx>-2-nrtrc>^methoxyphenoxyacetate (897 mg), Zn (50 mg), activated carbon (130 mg), and 
10% Pd/C (containing 50% water) (50 mg) were suspended in acetic acid (10 ml), and the resultant suspension was 
stirred at 70°C for 7.5 hours in a hydrogen atmosphere. The temperature was returned to room temperature, and an 
aqueous solution obtained by dissolving sodium acetate (250 mg) in water (1 .0 ml) was then added to the reaction solu- 
tion. The mixture was filtered with a membrane filter, and the residue was washed with a small amount of ethyl acetate. 
The filtrate was evaporated, and water was added to the residue to crystallize. After filtration, the crystal was dried 
under reduced pressure to obtain the object compound (470 mg, yield 94%). 

Colorless needle crystals: mp 186 - 187°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDCI3) 8 3.90 (3H, s). 4.68 (2H. s), 6.45 (1 H, dd. J=1 .5, 8 Hz), 6.65 (1 H, dd, J=1 .5. 8 Hz), 6.92 
(1H, t, J=8Hz), 9.19(1H,bs). 

IR (KBr method) 3052, 3006. 2938. 1696. 1615. 1518. 1489, 1437. 1402, 1282, 1249, 1216, 1172, 1120, 1031, 

774,723 cm- 1 

Mass (El.rn/eJITSfM*) 

Reference Example 4 

[0153] Methyl 8-methoxy-3-oxo-3,4-cfihydro-2H-1 .4-benzoGxazine-4~ylacetate 



[0154] 8-methoxy-3-oxo-3,4-dihydro-2l+1 ,4-benzoxazine (2.00 g) and potassium carbonate (1.85 g) were sus- 
pended in DMF (4.0 ml), and methyl bromoacetate (1.20 ml) was added to the resultant suspension, and the mixture 
was stirred at room temperature for 1 8.5 hours. The reaction solution was subjected to suction filtration to remove inor- 
ganic salts, and the residue was washed with a small amount of ethyl acetate. Water (10 ml) and saturated brine (10 
ml) were added to the ffltrate, and the resulting mixture was then extracted with ethyl acetata The resultant organic 
layer was washed with water and saturated brine, dried over magnesium sulfate, and then evaporated. The residue was 
recrystallized from ethyl acetatem-hexane to obtain the object compound (2.58 g, yield 92%). 

Colorless leaf-like crystals: mp. 1 18 - 1 19°C 
(recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz. CDCy 5 3.78 (3H. s). 3.91 (3H, s). 4.67 (2H. s). 4.74 (2H, s). 6.41 (1H. dd. J=1, 8 Hz). 6.71 
(1H. dd, J-1. 8 Hz), 6.97 (1H. t J=8 Hz). 

IR (KBr method) 2966. 1746. 1680, 1487. 1429. 1404. 1209. 1166. 1052 cm" 1 
Mass (El. m/e) 251 (M*) 



COOMe 




MeO 
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Reference Example 5 

[01 55] 4-(2-hydroxyethyO-8^etrK)xy^,4<Jihydro-2H-1 ,4-benzoxazine 



r^OH 




MeO 



[0156] Methyl 8-methoxy-3-oxo-3,4-dihydro-2H-1 ,4-benzooxazine-4-yiacetate (4.52 g) and sodium borohydride 
(1 .10 g) were suspended in THF (10 mQ, and the resultant suspension was cooled to 0°C. A trrfluoroboron-tetrahydro- 
furan complex (4.0 ml, 2.0 eq) was slowly added dropwise to the suspension. After heat generation stopped, the tem- 
perature was returned to room temperature, and the reaction solution was further stirred at 70°C for 22 hours. The 
reaction solution was then cooled to 0°C, and water was added thereto to terminate reaction. Then, the reaction solu- 
tion was rendered basic with sodium carbonate, and extracted with ethyl acetate. The resultant organic layer was 
washed with water, saturated sodium bicarbonate solution, and saturated brine, dried over magnesium sulfate, and then 
evaporated. The residue was recrystallized from ethyl acetate/n-hexane to obtain the object compound (3.37 g, yield 
89%). 

Colorless prismatic crystals: mp. 59 - 60°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDCI3) 6 1.79 (1H, t J=5 Hz). 3.42 (4H, m). 3.83 (2H, q, J=5 Hz), 3.86 (3H, s), 4.31 (2H, m), 
6.38 (1H, dd, J=1.5, 8 Hz), 6.45 (1H, dd, J=1.5, 8 Hz), 6.78 (1H, t, J=8 Hz). 

IR(KBr method) 3259, 2931, 2871, 1610, 1500, 1460, 1347, 1273, 1248, 1204. 1138. 1064. 762, 717 cm 1 
Mass (El, m/e) 209 (NT) 

Reference Example 6 

[01 57] 4-(2-hydroxyethyQ-d4iydraxy-3,4<fihydro-2H-1 ,4-benzoxazine 



[0158] A solution of 4-{2-hydroxye*hyO-8HT)ethoxy-3^ ,4-benzoxazine (20.70 g) in dichloromethane 

(350 ml) was cooled to -78°C. Boron trtoromide (42.09 g) was added dropwise to the solution over 20 minutes, and the 
resultant mixture was stirred at room temperature for 1 .5 hours. An aqueous solution of sodium hydroxide was added 
to the reaction solution, and the mixture was rendered basic with a saturated sodium bicarbonate solution, and then 
extracted with ethyl acetate. The resutetant organic layer was washed with water and saturated brine, dried over mag- 
nesium sulfate, and then evaporated to obtain the object compound (15.55 g, yield 81%). 

Colorless plate crystals: mp. 105.5°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, DMSO03) 6 3^6 (1H. t J=5-5 Hz). 3.36 (2H, t J=4 Hz). 3.54 (2H, q, J=5.5 Hz). 4.10 (2H, t, 
J=4 Hz). 4.65 (1 H. t, J=55 Hz), &07 (1H,dd, J=1,8 Hz), 6.15 (1 H, dd, J=1 , 8 Hz), 6.49 (1 H, t, J=8 Hz), 8.49 (1 H, s). 
IR (KBr method) 3486, 3250. 2950. 2880. 1615, 1584, 1512. 1483. 1460, 1350. 1272, 1253. 1201. 1166. 1125. 
1054, 980. 930. 901, 876, 832. 795, 766. 712 crn 1 




HO 
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Mass (El, m/e) 195 (M+) 
Reference Example 7 

5 [0159] Methyl (4^24iydroxyethyO-3.4-dihydro-2H-1 ,4-benzoxazin-8-ytoxy)acetate 




OH 



90 

o 

^COOMe 



[0160] 4^2-(hydroxyetriyl)-84iydro^ (4.66 g) was dissolved in anhydrous DMF 

20 (50 ml), and anhydrous potassium carbonate (8.50 g) and methyl bromoacetate (4.0 rrd) were added to the resultant 
solution, and the mixture was stirred at room temperature for 6 hours. The solvent was distilled off, and the residue was 
poured into 5% citric acid, and then extracted with ethyl acetate. The resultant organic layer was washed with water and 
saturated brine, dried ever magiesium sulfate, and then concentrated. The residue was recrystallized from ethyl ace- 
tate/h-hexane to obtain the object compound (3.83 g, yield 60%). 

25 

Colorless plate crystals: mp. 64- 66°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, COCy 8 1.78 (1H, t. J=5.5 Hz), 3.42 (4H, m), 3.79 (3H, s). 3.83 (2H, q, J=5.5 Hz), 4.31 (2H, 
m), 4.68 (2H, s), 6.26 (1H, dd, J=1, 8 Hz), 6.47 (1H, dd, J=1, 8 Hz), 6.73 (1H, t. J=8 Hz). 

IR (KBr method) 3484. 2904, 2864, 1719, 1615, 1510, 1489, 1446, 1433, 1381. 1350, 1321, 1274, 1257, 1232, 
30 1214, 1193, 1145, 1094, 1069, 1054, 1040, 1015,973,650,602 cm- 1 
Mass (El, m/e) 267 (M*) 

Reference Example 8 

35 [0161] 2,3-dimethoxy-a-chloroacetoanilide 




[0162] 2,3<Jimethoxyaniline (1.00 g) and chtoroacetic anhydride (1.26 g) were dissolved in THF (5 ml), and the 
resultant solution was stirred at room temperature for 4 hours. The solvent was distilled off under reduced pressure, and 
so the reaction solution was then poured into a saturated sodium bicarbonate solution, and extracted with ethyl acetate. 
The resultant organic layer was washed with saturated brine, dried over magnesium sulfate, and then concentrated. 
The residue was purified by colunn chromatogr aphy (silica gel; ethyl acetate/n-hexane = 1 : 2) to obtain the object com- 
pound (1.64g, yieW 97%). 

55 Colorless leaf-like crystals: nrxx 58 - 59°C (recrystallized from dichtoromethanem-hexane) 

1 H-NMR (300 MHz, CDOj) 6 3.88 (3H, s), 3.91 (3H, s), 4.20 (2H, s), 6.73 (1 H, dd, J=1 .5, a5 Hz), 7.06 (1 H, t J=8-5 
Hz), 7.96 (1 H, dd, J=1 .5. 8.5 Hz). 9.05 (1 H. bs). 

IR (KBr method) 3324, 3008. 2952. 1702, 1607, 1549, 1481, 1462, 1423, 1400. 1332. 1296. 1259. 1224. 1187. 
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1 176. 1 166. 1083. 990, 967. 779, 743, 681 cm 1 
Mass (El, m/e) 229. 231 (M+) (peak height = 3 :1) 

Reference Example 9 

5 

[01 63] 8-hydroxy-3-oxo-3,4-dihydro-2H-1 ,4-benzoxazine 



w 




HO 

15 



[0164] A solution of 2,3-dimethoxy-a-chloroacetoanilide (1 .43 g) in dichloromethane (30 ml) was cooled to -78°C, 
and a solution (13.0 ml) of 1 .0M boron trforomide in dichloromethane was added to the solution, and the mixture was 

20 stirred at 0°C for 2 hours. The reaction solution was poured into water, and then extracted with ethyl acetate. The result- 
ant organic layer was washed with water and saturated saline, dried over magnesium sulfate, and then concentrated. 
The residue was dissolved in anhydrous DMF (30 rrd), and potassium carbonate (1.03 g) was added to the resultant 
solution, and the mixture was stirred for 2.5 hours. The solvent was distilled off under reduced pressure, and the residue 
was poured into 5% citric acid, and then extracted with ethyl acetate. The resultant organic layer was washed with water 

25 and saturated brine, dried over magnesium sulfate, and then concentrated. The residue was recrystallized from ethyl 
acetate to obtain the object compound (922 mg. yield 90%). 

Colorless plate crystals: mp. 226°C (recrystallized from ethyl acetate) 

1 H-NMR (300 MHz, DMSOde) 8 4.49 (2H. s). 6.34 (1H. dd, J=1, 8 Hz). 6.45 (1H. dd, J=1, 8 Hz). 6.71 (1H, t. J=8 
30 Hz), 9.37 (1H, bs), 10.57 (1H, bs). 

IR (KBr method) 3200, 1682, 1638. 1609. 1504. 1450. 1226. 1205. 1187, 1071, 785 cm* 1 
Mass (El, m/e) 165 (M+) 

Reference Example 10 

35 

[01 65] 3K)xo-8^tetrahydropyrane-2-yloxy)^,4<iihydro-2H-1 ,4-benzoxazine 




[0166] 8-TTydrcKy^KKO-3 p 4Kjirtydro-2H-1 ,4-bertzooxazine (740 mg) was dissolved in anhydrous DMF (1.5 ml), and 
dihydropyrane (1 .0 g) and pyridinium p-toluenesuH6nate (360 mg) were added to the resultant solution, and the mixture 
so was stirred at room temperature lor 1 8 hours. The solvent was cfistilled off under reduced pressure, and the residue was 
poured into a saturated sodium bicarbonate aqueous solution, and then extracted with ethyl acetate. The resultant 
organic layer was washed with water, 5% citric acid, water, and saturated brine, dried over magnesium sulfate, and then 
concentrated. The residue was recrystallized from ethyl acetate to obtain the object compound (890 mg, yield 80%). 

55 Colorless plate crystals: mp. 186°C (recrystallized from ethyl acetate) 

1 H-NMR (300 MHz, DMSO-dg) 5 1.54 (3H, m), 1.76 (3H, m), 3.52 (1H, m). 3.79 (1H, m), 4.54 (2H s). 5.40 (1H, t, 

J=4 Hz), 6.54 (1H, dd, J=1.5. 8 Hz), 6.76 (1H, dd, 8 Hz), 6.83 (1H, t, J=8 Hz), 10.67 (1H, bs). 

IR (KBr method) 3104. 3080. 3008. 2944, 2892. 1684. 1615. 1520, 1495, 1452. 1406. 1354. 1288. 1253. 1214. 
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1207, 1180, 1125, 1087, 1048, 1036, 1021, 949, 917, 884, 814, 764 cm 
Mass (El, m/e) 249 (M+) 



Reference Example 11 



5 



[0167] 4K2^tetrahydropyrarh2-yloxrt ,4-benzoxazlne 



10 




15 



THPO 



20 [01 68] Sodium hydride (1 .02 g) was washed with n-hexane, dried under reduced pressure, and the air was substi- 
tuted by argon. A solution of 3Kixo^teirahydropyranylGxy-3,4<lity ,4-benzoxazine (6.04 g) in anhydrous DMF 
(100 ml) was added to the sodium hydride, and the mixture was stirred at room temperature for 1 hour. 2-(2-bro- 
rrK>ethoxy)tetrahydropyrane (7.60 g) was added to the resultant mixture, and the mixture was stirred at room tempera- 
ture fa 1 7.5 hours. The solvent was distilled off under reduced pressure, and the residue was poured into a 5% citric 

25 acid aqueous solution, and then extracted with ethyl acetate. The resultant organic layer was washed with water and 
saturated brine, dried over magnesium sulfate, and then concentrated. The residue was dissolved in THF (150 ml), and 
a 1.0M borane THF solution (60 ml) was added to the resultant solution, and the mixture was stirred at room tempera- 
ture for 2 hours. A saturated sodium bicarbonate aqueous solution was added to the resultant solution to terminate 
reaction, and the reaction solution was extracted with ethyl acetate. The resultant organic layer was washed with water 

30 and saturated brine, dried over magnesium sulfate, and then concentrated. The residue was purified by medium-pres- 
sure column chromatography (silica gel; ethyl acetate/n-hexane = 1 : 2) to obtain the object compound (7.01 g, yield 
93%). 

Colorless oily substance 

35 1 H-NMR (300 MHz, CDCy 8 1 .50-2.10 (12H, m), 3.47 (5H, m), 3.62 (2H, m), 3.82 (1 H. m), 3.91 (1 H, m), 4.03 (1 H, 
m), 4.25 (2H, t. J=4.5 Hz), 4.59 (1 H, t, J=3 Hz), 5.36 (1 H, t, J=3 Hz), 6.41 (1 H, dd, J=1 , 8 Hz), 6.52 (1 H, dd, J=1 , 8 
Hz),6.72(1H,t J=8Hz). 

IR (liquid film method) 2944, 2874, 1699, 1485, 1350, 1251, 1203, 1181, 1123, 1077, 1035, 996 cm 1 
Mass (El, m/e) 363 (M+) 

40 

Reference Example 12 

[01 69] 4-(2-hydrcKyethyO-6-hydr^ ,4-benzoxazine 



[0170] 4^2-(tetrahyrtopyrafv2-yk^ (3.89 g) 

was dissolved in methanol (80 ml), and pyrkfiniijm p-toluenesuHonate (520 mg) was added to the resultant solution, and 
the mixture was stirred at room temperature for 1 .5 hours. The solvent was distilled off under reduced pressure, and the 



45 



OH 



50 




55 
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residue was poured into 5% citric acid, and then extracted with ethyl acetate. The resultant organic layer was washed 
with water and saturated brine, dried over magnesium sulfate, and then concentrated. The residue was recrystallized 
from ethyl acetate/n-hexane to obtain the object compound (2.00 g, yield 97%). 

Colorless plate crystal: mp. 105.5°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz. DMSO-de) 8 3.26 (2H, t J=55 Hz). 3.36 (2H, t, J=4 Hz)). 3.54 (2H. q. J=5.5 Hz). 4.10 (2H, t. 
J=4 Hz). 4.65 (1 H. t J=5 5 Hz)), 6.07 (1 H, dd. J=1,8 Hz). 6. 15 (1 H. dd. J=1 . 8 Hz). 6.49 (1 H. t. J=8 Hz). 8.49 (1 H. 

s). 

IR (KBr method) 3486. 3250. 2950. 2880, 1615. 1584. 1512. 1483. 1460. 1350, 1272, 1253. 1201, 1166. 1125. 

1054, 980, 930. 901, 876. 832, 795, 766, 712 cm" 1 

Mass(El.mfe)195(M+) 

Reference Example 13 

[01 71 ] 4~(24iydroxyethy1)-84Tydrox^ ,4-benzoxazine 



[0172] Sodium hydride (127 mg) was washed with rvhexane, dried under reduced pressure, and the air was sub- 
stituted by argon. A solution of 3^xo-(8-tetrahydropyrane-2- ,4-benzoxazine (529 mg) in anhy- 
drous DMF (1 5 ml) was stirred into the sodium hydride, and the mixture was stirred at room temperature for 10 minutes. 
2-(2-bromoethoxy)tetrahydropyrane (935 mg) was dissolved in DMF (3.0 ml), and the resultant solution was added to 
the resultant mixture, and the mixture was stirred at room temperature for 5.5 hours. The solvent was distilled off under 
reduced pressure, and the residue was poured into a 5% citric acid aqueous solution, and then extracted with ethyl ace- 
tate. The resultant organic layer was washed with water and saturated brine, dried over magnesium sulfate, and then 
concentrated. The residue was dissolved in methanol (50 ml), and p-toluenesuHonic acid hydrate (1 60 mg) was added 
to the resultant solution, and the mixture was stirred at room temperature for 2 hours. The solvent was distilled off under 
reduced pressure, and the residue was poured into 5% citric acid, and then extracted with ethyl acetate. The resultant 
organic layer was washed with water and saturated brine, dried over magnesium sulfate, and then concentrated. The 
residue was recrystallized from ethyl acetate/n-hexane to obtain the object compound (415 mg, yield 94%). 

Colorless plate crystal: mp, 166°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, DMSOdg) 8 3.54 (2H, m), 3.90 (2H. t, J=6 Hz), 4.55 (2H, s), 4.85 (1H, br). 6.55 (1H. dd. J=1, 
8 Hz), 6.70 (1H, dd, J=1. 8 Hz). a70 (1H, dd. J=1,8 Hz), 6.82 (1H, t J=8 Hz). 9.42 (1 H. bs). 
IR (KBr method) 3334. 1669. 1647, 1607. 1497, 1427. 1230, 1048, 727 cm' 1 
Mass (El, rrve) 209 (M*) 

Reference Example 14 

[01731 Methyl (4-(2-rrydrcxye1hy0-^^ ,44>enzoxazin-8-yloxy)acetate 




HO 



OH 
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^-COOMe 



10 



[0174] The same process as Reference Example 7 was repeated by except that 4-(2-hydroxyethyf)-a-hydroxy-3- 
15 axo-3,4-dihydro-2H-1 ,4-benzoxazine (216 mg) was used to obtain the object compound (280 mg, yield 97%). 

Colorless plate crystal: mp. 106°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDCy 6 2.13 (1 H, bs), 3.80 (3H, s), 3.94 (2H, bt f J=5.5 Hz)), 4.13 (2H, t, J=5.5 Hz), 4.70 (2H, 
s). 4.72 (2H. s). 6.62 (1H, dd, J=1. 8 Hz). 6.80 (1H. dd, J=1, 8 Hz), 6.96 (1H, t J=8 Hz). 
20 IR (KBr method) 3376. 2962, 2914. 2856, 1763, 1742, 1663, 1613, 1504, 1489, 1410, 1272, 1220. 1158, 1071, 
1054,1002, 785,774 cm* 1 
Mass (El, m/e) 281 (M+) 

Reference Example 15 

25 

[0175] 8-acetoxy-3~oxo-3,4<lihydro-2H-1 ,4-benzoxazine 



[0176] 8-hydroxy-3-axo-3.4-dihydro-2H-1 ,4-benzoxazine (100 mg) was dissolved in toluene (2 ml), and acetic 
anhydride (0.09 ml) and pyridine (2 ml) were added to the resultant solution at room temperature, and the mixture was 
40 stirred for 1 .5 hours. The reaction solution was poured into a 1-N hydrochloric acid aqueous solution, and then extracted 
with ethyl acetate. The resultant organic layer was washed with water and saturated brine, dried ever sodium sulfate, 
and then concentrated. The residue was recrystallized from ethyl acetate to obtain the object compound (97 mg, yield 
77%). 

45 ethyl acetate/n-hexane) 

1 H-NMR(300MHz. CDCys^H (3H,s),4.61 (2H.s). 6.71 (1H, dd. J=8.0, 1.4Hz)). 6.76(1H,dd, J=8.0, 1.4Hz), 
6.94 (1H. t J=80 Hz). 8.67 (1H. bs). 

IR (KBr method) 3054, 1771. 1694, 1620, 1518, 1495, 1448, 1410, 1381, 1249, 1226, 1199, 1166, 1067, 901, 779 
cm" 1 

so Mass (El, nVe) 207 (M+) 
Reference Example 16 

[0177] 8-acetoxy^2^diphenytmeth^ ,4-benzoxazine 

ss 



30 




AcO 



35 
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Ph 




Nv^O 



AcO 



[0178] Anhydrous THF (15 ml) was added to sodium hydride (106 mg) to form a suspension, and a solution of 8- 
acetoxy-3-oxo-3,4-cfihydro-2H-1 ,4-benzoxazine (498 mg) in anhydrous DMF (5 ml) was added to the resulting suspen- 
sion, and the mixture was stirred at room temperature for 1 hour. 2-diphenytmethoxyethyt bromide (980 mg) was added 
to the mixture, and the mixture was stirred at room temperature overnight The reaction solution was poured into a 3% 
citric acid aqueous solution, and then extracted with ethyl acetate. The resultant organic layer was washed with water 
and saturated brine, dried over sodium sulfate, and then concentrated. The residue was purified by medium-pressure 
column chromatography (solvent ethyl acetate/cyctohexane = 1/3) to obtain the colorless oily object compound (640 
mg, yield 66%). 

1 H-NMR (300 MHz, CDQ3) 8 2.33 (3H, s), 3.72 (2H, t J=58 Hz), 4.17 (2H, t J=58 Hz), 4.54 (2H, s). 5.34 (1H, s), 

6.79 (1H, dd, J=8.2, 1.4 Hz)), 6.99 (1H f t. J=8.2 Hz). 7.18 (1H, dd, J=8.2, 1.4 Hz), 7.18-7.32 (10H, m). 

IR (liquid film method) 3064. 3030, 2872, 1769, 1684, 1613. 1495. 1456, 1404. 1371. 1332. 1305. 1262, 1195, 

1178, 1141, 1102, 1079. 1025. 1002. 911 cm" 1 

Mass {E\,m/e)m(W) 

Reference Example 17 

[0179] 8-acetoxy-4-(2-(1,lKiiphenyleth^ 



[0180] A solution of 2-(1.1-dphenylethoKy)-ethanol (606 mg) in THF (10 ml) was cooled to -40°C. rvtxityllithium 
( 1 47M hexane solution) (2.6 ml) and toluenesulfonyl chloride (71 5 mg) were added to the solution, and the mixture was 
stirred for 1 .5 hours. The reaction solution was poured into water, and then extracted with ethyl acetate. The resultant 
organic layer was washed with water and saturated brine, dried over sodium sulfate, and concentrated to obtain a tosyl 
compound. 

[0181 ] Anhydrous DMF (5 ml) was added to sodium hydride (84 mg) to form a suspension, and a solution of 8-ace- 
toxy-3-oxo-3,4-dihydro-2H-1 ,4-benzooxazine (363 mg) in anhydrous DMF (5 ml) was stirred into the resulting suspen- 
sion, and the mixture was stirred at room temperature for 30 minutes. The above tosyl compound was added to this 
mixture, and the mixture was stirred at room temperature overnight The reaction solution was poured into a 5% citric 
acid aqueous solution, and then extracted with ethyl acetate containing 15% n-hexana The resultant organic layer was 
washed with water and saturated brine, dried over sodium sulfate, and then concentrated. The residue was purified by 
medium-pressure column chromatography (solvent ethyl acetate/cyctohexane = 1/4) to obtain the colorless oily object 
compound (429 mg, yield 57%). 
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1 H-NMR (300 MHz, CDCI3) 8 1.81 (3H, s), 2.32 (3H, s), 3.52 (2H, t. J=5.8 Hz), 4.12 (2H, t, J=5.8 Hz), 4.53 (2H, s). 
6.77 (1H. dd, J=8.2, 1.4 Hz), 6.94 (1H, t, J=8.2 Hz), 7.04 (1H, dd, J=8.2, 1.4 Hz), 7.18-7.29 (10H, m). 
IR (KBr method) 3408, 1773. 1688, 1613, 1497, 1483, 1218. 1199. 1174. 1139 cm" 1 
Mass (El. m/e) 431 (M + ) 

Reference Example 18 

[0182] 8^cetoxy^(4,4KJiphenytperrtyO^ 



[0183] Pyridine (3 ml) and p-tduenesutfonyl chloride (300 mg) were added to a solution of 4,4-diphenytpentane-1 - 
ol (391 mg) in dtchbromethane (1 0 ml), and the mixture was stirred for 1 .5 hours. The reaction solution was poured into 
1 -N hydrochloric acid, and then extracted with ethyl acetate. The resultant organic layer was washed with water and sat- 
urated brine, dried over sodium sulfate, and concentrated to obtain a tosyl compound. 

[0184] Anhydrous DMF (5 ml) was added to sodium hydride (85 mg) to form a suspension, and a solution of 3-oxo- 
8-acetaxy-3,4-dihydro-2H-1 .4-benzoxazine (507 mg) in anhydrous DMF (5 ml) was added to the resultant suspension, 
and the mixture was stirred at 0°C for 40 minutes. A solution of the obtained tosyl compound in anhydrous DMF (2 ml) 
was added to the mixture, and the mixture was stirred at room temperature for 7 hours. The reaction solution was 
poured into a 5% citric acid aqueous solution, and then etracted with ethyl acetate containing 15% n-hexane. The 
resultant organic layer was washed with water and saturated brine, dried over sodium sulfate, and then concentrated. 
The residue was purified by medium-pressure column chromatography (solvent: ethyl acetate/cyclohexane = 1/6) to 
obtain the object compound (428 mg, yield 61%). 

*H-NMR (300 MHz, CDO3) 6 1.42-1.55 (4H, m), 1.61 (3H, s). 2.14-2.24 (2H. m), 2.31 (3H, s), 3.83 (2H, t, J=*7.7 
Hz), 4.55 (2H, s), 6.46 (1H, dd, J=8.2, 1.4 Hz), 6.74 (1H, dd, J=8.2, 1.4 Hz), 6.87 (1H, t, J=8.2 Hz), 7.13-7.21 (6H, 
m), 7.21-7.30 (4H,m). 

IR (KBr method) 1688, 1611, 1495, 1481, 1446, 1408, 1375, 1328, 1299, 1261, 1224, 1205, 1183. 1137, 1042, 
1029. 777, 748. 739. 698 cm 1 
Mass (El. m/e) 429 (M+) 

Reference Example 19 

[0185] 8-acetoxy^2-(diphertylmethoKy^ ,4-benzoxazine 




AcO 



Ph 




AcO 



37 



EP 1028 113 A1 



[0186] 8-acetoxy^(2-(dipheny1methaxy)et^ ,4~benzooxazine (630 mg) was dissolved in 

THF (10 ml), and a 1.0M borane THF solution (4.5 ml) was added to the resultant solution at 0°C, followed by stirring 
at room temperature for 4 hours. After water was added to the reaction solution to terminate reaction, the reaction solu- 
tion was extracted with ethyl acetate. The resultant organic layer was washed with water, saturated sodium bicarbonate 
water, water and saturated brine, dried over sodium sulfate, and then concentrated. The residue was purified by 
medium-pressure column chromatography (solvent: ethyl acetate/cyclohexane = 1/5) to obtain the colorless oily object 
compound (550 mg, yield 90%). 

1 H-NMR (300 MHz. CDCy 8 2.30 (3H, s), 3.47 (2H, t J=45 Hz), 3.54 (2H, t, J=5.5 Hz), 3.65 (2H, t, J=5.5 Hz), 4.18 
(2H, t, J=4.5 Hz), 5.35 (1H, s), 6.38 (1H, dd, J=8.2, 1.4 Hz), 6.49 (1H, dd, J=8.2, 1.4 Hz), 6.73 (1H, t, J=8.2 Hz), 
7.19-7.33 (10H,m). 

IR (liquid film method) 3064, 3030, 2926, 2868, 1763, 1613, 1582, 1483, 1456, 1369, 1311, 1168, 1015 cm' 1 
Mass (El. m/e) 403 (M+) 

Reference Example 20 

[0187] 4-(2-(diphenytmetTKxcy)ethy^ ,4-benzoxazine 



[0188] 8-aceioxy^(2^diphenytmethaxY)e ,4-benzoxazine (482 mg) was dissolved in THF (2 

ml) and methanol (10 ml), and anhydrous potassium carbonate (250 mg) was added to the resultant solution, and the 
mixture was stirred at room temperature for 1 hour. The solvent was distilled off under reduced pressure, and the resi- 
due was poured into 5% citric acid, and then extracted with ethyl acetate. The resultant organic layer was washed with 
water and saturated brine, dried over sodium sulfate, and then concentrated to obtain the colorless oily object com- 
pound (429 mg, yield 99%). 

1 H-NMR (300 MHz, CDCI3) 5 3.48 (2H, t, J=4.5 Hz). 3.53 (2H, t, J=5.5 Hz), 3.65 (2H, t, J=5.5 Hz), 4.23 (2H, t, J=4.5 
Hz). 5.34 (1H. s). 5.40 (1H. s), 6.20 (1H, dd, J=8.0. 1.1 Hz), 6.32 (1H, dd, J=8.0, 1.1 Hz), 6.67 (1H, t, J=8.0 Hz), 
7.20-7.34 (10H. m). 

IR (liquid film method) 3514, 3062, 3030, 2928, 2870, 1736, 1620, 1589. 1510, 1485, 1454, 1350. 1249, 1207, 
1166, 1096, 1073, 1040 cm" 1 
Mass (El, m/e) 361 (M*) 

Reference Example 21 

[0189] 4-(2-(1 , 1 -diphenylethCKy)ethyr)-^^ ,4-benzoxazine 



Ph 




HO 
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00 

HO 



[01 90] 8-acetoxy-3,4-{2-(1 , 1 KJIphenylethoxy)ethyO^K>xo^ i 4KlihydrO"2H-1 ,4-benzoxazine (386 mg) was dissolved 
is in THF (10 ml), and a 1.0M borane THF solution (3 ml) was added to the resultant solution at 0°C, followed by stirring 
at room temperature for 4 hours. After water was added to the reaction solution to terminate reaction, the reaction solu- 
tion was extracted with ethyl acetate. The resultant organic layer was washed with water, sodium bicarbonate water, 
water and saturated brine, dried over sodium sulfate, and then concentrated. The residue was roughly purified by 
medium-pressure column chromatography (solvent: ethyl acetate/cyclohexane = 1/5). The thus-obtained oily sub- 
20 stance was dissolved in THF (1 ml) and methanol (10 ml), and anhydrous potassium carbonate (170 mg) was added to 
the resultant solution, and the mixture was stirred at room temperature for 1 hour. The solvent was distilled off under 
reduced pressure, and the residue was poured into 5% citric acid, and then extracted with ethyl acetate. The resultant 
organic layer was washed with water and saturated brine, dried over sodium sulfate, and concentrated to obtain the 
colorless oily object compound (339 mg, yield 99%). 

25 

1 H-NMR (300 MHz, CDCy 5 1.83 (3H, s). 3.40-3.52 (6H, m), 4.25 (2H, t. J=4.5 Hz), 5.38 (1H, s), 6.11 (1H, dd, 
J=8.1, 1.4 Hz), 6.30 (1H. dd, J=8.1. 1.4 Hz). 6.63 (1H. t J=8-1 Hz), 7.17-7.36 (10H, m). 

IR(KBr method) 3510, 2934, 2874, 1620, 1591, 1512, 1485, 1448, 1348, 1251, 1209, 1079, 1062, 1031,756,702 
cm" 1 

30 Mass(EI,m/e)375(M*) 
Reference Example 22 

[01 91 ] 4-(4,4-diphenytpemyQ-8-hydro^ ,4-benzoxazine 

35 

go 

HO 

45 



[0192] 8nacetoxy-4-(4,44iphenylpentv^ (424 mg) was dissolved in THF (10 

mi), and a 1 .0M borane THF solution (4 ml) was added to the resultant solution at 0°C, followed by stirring at room tern- 

so perature overnight. After water was added to the reaction solution to terminate reaction, the reaction solution was 
extracted with ethyl acetate. The resultant organic layer was washed with water, sodium bicarbonate water, water and 
saturated brine, dried over sodium sulfate, and then concentrated. The thus-obtained oily substance was dissolved in 
THF (1 mi) and methanol (10 ml), and anhydrous potassium carbonate (170 mg) was added to the resultant solution, 
and the mixture was stirred at room temperature for 30 minutes. The solvent was distilled off under reduced pressure. 

55 and the residue was poured into 5% citric acid, and then extracted with ethyl acetate. The resultant organic layer was 
washed with water and saturated brine, dried over sodium sulfate, and concentrated to obtain the colorless oily object 
compound (391 mg, yield 99%). 
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1 H-NMR (300 MHz, CDCI3) 8 1.36-1.48 (2H, m), 1.63 (3H, s), 2.08-2.16 (2H, m), 3.15 (2H, t, J=7.3 Hz), 3.19 (2H, 
t, J=4.4 Hz), 4.22 (2H. t J=4.4 Hz), 5.36 (1H, s). 6.10 (1H, dd. J=8.1, 1.1 Hz), 6.31 (1H, dd. J=8.1. 1.1 Hz), 6.66 
(1H, t. J=8.1 Hz), 7.14-7.21 (6H, m), 7.23-7.29 (4H, m). 

IR (KBr method) 3500, 2974, 1618, 1591. 1487, 1446, 1377, 1354, 1303, 1249, 1212, 1199, 1164, 1091, 1075, 
5 1044, 1029, 909, 756, 727, 714, 694 cm" 1 

Mass (El, m/e) 373 (M+) 

Reference Example 23 

10 [01^3] N^iphenylmethyi-2K±itorc^etamjde 

O Ph 



20 [0194] A solution of N-diphenytmethylamine (1 103 mg) in methylene chloride (20 ml) was stirred at 0°C. Triethyt- 
arrrine (1 .70 ml) and chloroacetyl chloride (0.72 ml) were added to the solution, and the mixture was stirred at 0°C for 
40 minutes. After water (20 ml) was added to the reaction mixture, the mixture was extracted with ethyl acetate. The 
resultant organic layer was washed with saturated brine, dried ever sodium sulfate, and concentrated. The residue was 
purified by silica gel column chromatography (developing solvent: n-hexane/ethyl acetate = 5/1) to obtain the object 

25 compound (1 522 mg. yield 97%). 

1 H-NMR (300 MHz. CDCI3) 8 4.13 (2H, s). 6.26 (1H. d. J=8.1 Hz), 7.13-7.40 (1 1 H, m). 

IR (KBr method) 3204, 3042, 1554, 1495. 1454. 1420. 1237, 1090. 1060. 1031. 987, 925, 857, 786, 762, 748, 703 
cm" 1 

30 Mass (El, m/e) 259 (M + ) 
Reference Example 24 

[01 95] r>Wiphenylmethyl-2-(8^ ,4-benzQxazirv4-yi)acetarTwJe 

O 



35 



" Ph 

40 ^v^N^O 



45 



OH 



[0196] A solution of 8Ktetrahydropyrar^2-ytoxy)^^o^,4Hjihydr(>2H-1 ,4-benzooxazine (538 mg) in DMF (15 ml) 
was stirred at 0°C, and t-BuOK (333 mg) was added to the solution, and the mixture was stirred for 10 minutes. A solu- 

50 tion of r^phenytmethyl-2-(iiloroacetarriide (841 mg) DMF (5 ml) was then added to the resultant mixture, and the mix- 
ture was stirred at room temperature lor 160 minutes. After water (25 ml) was added to the reaction mixture, the 
precipitated solid was filtered off, and the titrate was then extracted with ethyl acetate. The resultant organic layer was 
washed with saturated brine, dried over sodium sulfate, and concentra te d. The thus-obtained residue and the solid fil- 
tered off were combined, and the combined mixture was suspended in methanol (200 ml). p-ToJuenesurtonic add- 

55 hydrate (1 56 mg) was added to the suspension, and the mixture was stirred at room temperature for 1 5 hours. The pre- 
cipitated solid was filtered off, and the titrate was concentr a ted. The residue was purified by silica gel column chroma- 
tography (developing solvent: n-hexane/ethyl acetate - 2/3) to obtain the object compound (738 mg, yield 88%). 
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1 H-NMR (300 MHz, CDCI3) 5 4.61 (2H, s), 4.72 (2H, s) f 5.46 (1H, s), 6.21 (1H, d, J=8.1 Hz), 6.67-6.78 (3H, m), 
6.93 (1H. t J=8 3 Hz), 7.10-7.17 (4H, m), 7.21-7.33 (6H, m). 

IR (KBr method) 3280, 1661. 1543, 1494, 1482, 1421, 1375. 1350. 1236, 1176. 1150, 1086, 1043,977, 956. 823. 
769, 750, 724, 700 cm' 1 
5 Mass (El, m/e) 388 (M+) 

Reference Example 25 

[0197] 3-oxo^2-(benzy1oxy)ethyl)-8^ ,4-benzoxazine 

10 



OTWP 

20 



[0198] Anhydrous DMF (12 ml) was added to sodium hydride (353 mg) to form a suspension, and a solution of 3- 
oxo^tetrahydrct>yran-2-^ ,4-benzoxazine (2.02 g) in anhydrous DMF (15 ml) was added to the 

25 resultant suspension at (TC, and the mixture was stirred at room temperature for 1 hour. A solution of benzyl -2-bromoe- 
thyl ether in anhydrous DMF (5 ml) was added to the mixture, and the mixture was stirred at room temperature for 21 
hours. The solvent was distilled off under reduced pressure, and the residue was then poured into a saturated ammo- 
nium chloride aqueous solution, and then extracted with ethyl acetate. The resultant organic layer was dried over mag- 
nesium sulfate, and concentrated. The residue was purified by column chromatography (silica gel: hexane/ethyl acetate 

30 = 2/1) to obtain the object compound (1.99 g, yield 65%). 

1 H-NMR (300 MHz, CDCI3) 6 1 .59-1 .75 (3H. m), 1 .82-2.08 (3H, m), 3.57-3.64 (1 H, m), 3.73 (2H, t, J=5.9 Hz), 3.93- 
4.01 (1H, m), 4.14 (2H. t J=5 9 Hz), 4.53 (2H, s), 4.61 (2H, s). 5.42 (1H, t. J=3.3 Hz), 6.86-6.93 (3H, m), 7.25-7.35 
(5H,m). 

as IR (liquid film method) 3585, 3061, 3031, 2945, 2869, 1736, 1686, 1609, 1590, 1481, 1454, 1401, 1358. 1318, 
1273, 1204, 1183, 1149, 1115, 1038, 952, 917, 873. 818, 770, 737, 698, 672 cm' 1 
Mass (El, m/e) 383 (M+) 

Reference Example 26 

40 

[0199] 8-riydroxy-3-cxo-4K2-(ber^ 



OH 



[0200] 3K>xo^2-{benzytoxy)ethy*)^ ,4-benzoxazine (1.89 g) was 

55 dissolved in methanol (100 ml), and pyritfrnum ptoluenesuitonate (126 mg) was added to the resultant solution, and 
the mixture was refiuxed for 12 hours. The solvent was distilled off under reduced pressure, and the residue was poured 
into a saturated sodium bicarbonate aqueous solution, and then extracted with ethyl acetate. The resultant organic layer 
was dried over magnesium sulfate, and concentrated. The residue was purified by column chromatography (silica gel: 
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15 



20 



hexane/ethyl acetate = 1/1) to obtain the object compound (1 .18 g, yield 80%). 

1 H-NMR (300 MHz. CDCI3) 6 3.73 (2H, t J=5.9 Hz), 4.14 (2H. t. J=5.9 Hz). 4.53 (2H, s). 4.83 (2H. s), 5.61 (1 H, s), 
6.68-6.76 (2H, m), 6.87-6.92 (1H, m), 7.23-7.34 (5H. m). 

IR (liquid film method) 3353. 3031. 2866. 1734. 1683. 1612. 1492. 1453. 1405. 1373. 1341. 1227. 1173. 1142. 
1 100. 1044. 1006. 807. 772. 734. 699 cm' 1 
Mass (El.mfe)299(M+) 

Reference Example 27 

[0201 ] 3-oxo-4-(2-(benzyf oxy)ethyt)^ .4-benzoxazine 




[0202] 8-hydrcKy-3-oxo-4-(2-(b^ (1.10 g) was dissolved in cfichlo- 

25 romethane (1 8 ml), and 2,6-lutidine (0.85 ml) and trifluoromethanesultonic anhydride (1 .50 ml) were added to the result- 
ant solution, and the mixture was stirred at -78°C for 1.5 hours. The reaction solution was poured into a saturated 
ammonium chloride aqueous solution, and then extracted with ethyl acetate. The resultant organic layer was dried over 
magnesium sulfate, and concentrated. The residue was purified by column chromatography (silica gel: hexane/ethyl 
acetate = 2/1) to obtain the object compound (1 .40 g. yield 89%). 

30 

1 H-NMR (300 MHz. CDCfe) 6 3.76 (2H, t, J=5.6 Hz). 4.14 (2H. t J=56 Hz), 4.52 (2H. s). 4.67 (2H. s), 6.94-7.06 
(2H.m). 7.21-7.34 (6H. m). 

IROiquidfilm method) 3033. 2866. 1694. 1615. 1500. 1478. 1425, 1333. 1303. 1212, 1168. 1139, 1043, 1001, 900, 
850, 830, 798, 779, 758, 734. 700, 665, 598 cm" 1 
35 Mass (El, m/e) 431 (M*) 

Reference Example 28 

[0203] Methyl (E)-3-(3-oxD-4-(2-(benzyloKy)^ .4-benzoxazin-8-y0acrylate 

40 

r 



CQjMe 




[0204] 3-oxo-4-{2-{benzyIaxy)etr^ .4-benzoxazine (1.32 g) was 

55 dissolved in anhydrous DMF (12 ml), and triethytam'ne (2.6 ml), lithium chloride (388 mg), tris(2-methytphenyl)phos- 
phine (466 mg), palladium acetate (67 mg) and methyl acrytate (0.70 mi) were added to the resultant solution, and the 
mixture was stirred at 100°C for 14 hours. The reaction mixture was filtered, and then the residue was washed with 
water and a saturated brine, and extracted with ethyl acetate. The resultant organic layer was dried over magnesium 
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sulfate, and concentrated. The residue was purified by column chromatography (silica gel: hexane/ethyl acetate = 2/1) 
to obtain the object compound (1 .09 g. yield 97%). 

1 H-NMR (300 MHz, CDCy 5 3.75 (2H, t, J=5.6 Hz), 3.82 (3H, s). 4.15 (2H, t, J=5.6 Hz), 4.53 (2H, s), 4.65 (2H f s). 

6.53 (1H, d, J=16.2 Hz), 7.01 (1H. t, J=8.0 Hz), 7.23-7.33 (7H, m), 7.95 (1H, d, J=16.2 Hz). 

IR (liquid film method) 3585, 3031, 2998, 2950, 2864, 1686, 1634, 1585, 1482, 1454, 1435, 1402, 1315, 1273. 

1172, 1094, 1043, 988. 934, 866, 810. 787. 740. 699, 651 cm" 1 

Mass (El, m/e) 367 (NT) 

Reference Example 29 

[0205] Methyl 3-(4-(2-hydroxyethyl)-3-oxo-3.4<lihydro-2H-1 ,4-benzaxazin-8-yl)propionate 



[0206] 10% Pd-C (310 mg) was cfissorved in ethanol (10 ml), and deaerated. and the air in a reactor was replaced 
by argon. A solution of methyl (E)-3-(3-axo-4-(2-benzyloxy)ethyl)-3,4-dhydro-2H-1 ,4-benzaxazin-8-yl)acrylate (1 .04 g) 
in ethanol (1 4 ml) was added to the resultant solution. A 0. 1 M hydrochloric acid aqueous solution (2 ml) was then added 
to the mixture, and the mixture was stirred at room temperature for 37 hours in the reactor in which the atmosphere was 
replaced by hydrogen. The reaction mixture was filtered with Cellte, and then the filtrate was concentrated. The residue 
was purified by column chromatography (silica gel: hexane/ethyl acetate = 1/3) to obtain the object compound (747 mg, 
yield 95%). 

1 H-NMR (300 MHz. CDCI3) 82.61 (2H, t, J=7.7 Hz). 2.96 (2H, t, J=7.7 Hz), 3.67 (3H, s), 3.93 (2H, t J=55 Hz), 4.12 
(2H, t, J=5.5 Hz), 4.63 (2H, s), 6.90-7.01 (3H, m). 

IR (liquid membrane method) 3450. 2952. 2888. 2084, 1736, 1681, 1611, 1590, 1481. 1438, 1408. 1370. 1304, 
1273, 1227, 1201, 1174, 1129, 1089, 1051, 983, 944, 907, 840, 809, 783, 743, 711 cm 1 
Mass (El. mfe) 279 (M*) 

Reference Example 30 

[0207] 4^3-{tert-biJtyWimetriytefl ,4-benzoxazine 



[0208] 3-oxo-8-(tetrahydropyrar^2-y^ ,4-benzoxazine (2.0 g) was dissolved in DMF (25 ml), and 

potassium t-butoxide (1.1 g) was added to the resultant solution, and the mixture was stirred at 0°C for 1 5 minutes and 
then at room temperature for 15 minutes. The reaction solution was cooled to 0°C, and 3^tert-butykfimelhyteirylaxy)-1- 
bromopropane (2. 1 ml) was then added to the reaction solution, and the mixture was stirred for 3 hours at room tern- 





OTHP 
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perature. The reaction solution was diluted with ethyl acetate, washed with a saturated ammonium chloride aqueous 
solution and saturated brine, and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under 
reduced pressure, and the resultant residue was purified by column chromatography (silica gel: ethyl acetate/n-hexane 
= 3: 17) to obtain the object compound (2.55 g, yield 75%). 

Pale yellow oily substance 

1 H-NMR (300 MHz, CDCy 8 0.07 (6H, s), 0.93 (9H, s), 1.60-1.75 (2H, m), 1.82-2.12 (6H, m), 3.5*3.65 (1H, m), 
3.70 (2H, t, J=5.7 Hz), 3.92-4.06 (3H, m), 4.62 (2H, s), 5.42 (1 H, t, J=3.0 Hz), 6.83-6.96 (3H, m). 
IR(liquidfilm method) 2951. 2856. 1688. 1610, 1481, 1404, 1358. 1275, 1202. 1181. 1145. 1099. 1038. 1022,950. 
918. 835,776 cm" 1 
Mass (El, m/e) 421 (M+) 

Reference Example 31 

[0209] 4-(3-hydrcaypropy1)-3HDxch^ ,4-benzoxazine 



[021 0] 4^3-(tetra4>utyldimethylsfltf^ ,4-benzoxazine 
(2.75 g) was dissolved in THF (20 ml), and tetrabutylammonium fluoride (1 .0M in THF) was then added to the resultant 
solution at 0°C. followed by stirring for 1 4.5 hours at room temperature. The reaction solution was diluted with ethyl ace- 
tate, washed with saturated brine, and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off 
under reduced pressure, and the resultant residue was purified by column chromatography (silica gel: ethyl acetate/n- 
hexane = 1 : 1 to 3 : 1) to obtain the object compound (2.0 g. yield 99.8%). 

Colorless oily substance 

1 H-NMR (300 MHz, CDCy 6 1 .60-1 .77 (2H, m), 1 .82-2.12 (6H, m), 2.99 (1 H, t, J=6.8 Hz), 3.54-3.65 (3H, m), 3.91 - 
4.02 (1H. m). 4.10 (2H, t, J=6.2 Hz), 4.67 (2H, s), 5.43 (1H, t J=3 0 Hz), 6.76 (1H, dd. J=6.9. 3.0 Hz), 6.90-7.00 
(2H, m). 

IR (liquid film method) 3447. 2946. 1680. 1610, 1481. 1409, 1356. 1270, 1180, 1143, 1119. 1037. 957, 908, 872, 

817, 754 cm 1 

Mass (El. m/e) 307 (M 4 ) 

Reference Example 32 

[021 1 ] 4-(3-azkiopropyO-3KKo^(te*rar^ ,4-benzoxazine 



[0212] 4^3-hydrcKypropyi^^ ,4-benzoxazine (2.0 g) was dis- 

solved in dichloromethane (20 ml), and triethytarnine (1 .27 ml) and methanesutfonyl chloride (0.6 ml) were added to the 




OTHP 




OTHP 
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resultant solution at 0°C, followed by stirring for 2 hours. The reaction solution was diluted with chloroform, washed with 
saturated brine, and then dried ever anhydrous sodium sulfate. Then, the solvent was distilled off under reduced pres- 
sure to obtain a crude mesyl compound. The crude mesyl compound was dissolved in DMF (20 ml), and sodium azide 
(510 mg) was added to the resultant solution, and the mixture was stirred at room temperature for 15 hours. The reac- 
5 tion solution was diluted with ethyl acetate, washed with saturated brine, and then dried over anhydrous sodium sulfate. 
The solvent was distilled off under reduced pressure, and the resultant residue was purified by column chromatography 
(silica gel: ethyl acetate/h-hexane =1 : 9) to obtain the object compound (2.07 g, yield 96%). 

Colorless oily substance 

10 ^-NMR (300 MHz, CDCI3) 8 1.60-1 .76 (2H, m), 1 .82-2.09 (6H, m), 3.42 (2H, t J=65 Hz). 3.57-3.66 (1H, m), 3.92- 
4.06 (3H, m), 4.63 (2H, s), 5.43 (1H, t, J=3.2 Hz), 6.70 (1H, dd, J=7.8, 1.8 Hz), 6.89-7.01 (2H, m). 
IR (liquid film method) 2946. 2874, 2098, 1686, 1609, 1481, 1404, 1355, 1271, 1200, 1180, 1145, 1119, 1075, 
1036. 953. 921. 872, 817, 755 cm" 1 
Mass (El, rrve) 332 (M+) 

15 

Reference Example 33 

[021 3] 4-(3-(2-naph1hoytamino)propyQ-3-oxo^ ,4-benzoxazine 



20 



25 




OTHP 



30 

[021 4] A solution of 4-(3-azkiopropyO-3-Qxo-8Ktetrahydro^ ,4-benzoxazine (1 .0 g) in 

ethanol (10 ml) was added to a suspension of 10% palladium carbon (containing 50% water) (100 mg) in ethanol (20 
ml), and the mixture was stirred at room temperature for 22 hours under a hydrogen atmosphere. The reaction solution 

35 was filtered with CelRe, and the solvent was distilled off under reduced pressure to obtain a crude amine. The thus- 
obtained crude amine was dissolved in DMF (10 ml), and 2-naphthalenecarboxytic acid (780 mg) and 1-(3-(dimethyl- 
amino)propyl)-3-ethylcartxxjiimjde hydrochloride (865 mg) were added to the resultant solution, and the mixture was 
stirred at room temperature for 19 hours. The reaction solution was diluted with ethyl acetate, washed with saturated 
brine, and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the 

40 resultant residue was purified by column chromatography (silica gel: ethyl acetate/n-hexane = 3 : 2) to obtain the object 
compound (717 mg, yield 55%). 

Colorless oily substance 

1 H-NMR (300 MHz, CDCJ3) 6 1.55-2.13 (8H, m), 3.50 (2H. dd, J=12.0, 6.3 Hz), 3.57-3.67 (1H, m), 3.90-4.02 (1H, 
45 m), 4.0*4.17 (2H, m). 4.71 (2H, s). 5.43 (1H. t J=3 3 Hz). 6.75 (1H. dd. J=7.1. 2.6 Hz), 6.92-7.02 (2H, m), 7.50- 
7.64 (3H. m), 7.84-8.01 (4H. m). 8.44 (1H, s). 

IR (liquid film method) 2943. 1684, 1636, 1534, 1480. 1411, 1291. 1186. 1147, 1021,958, 819, 772, 483 cm" 1 
Mass (El. mfe) 460, (M+) 

so Reference Example 34 

[021 5] 4-(3-(2-naphthylmethy^ ,4-benzoxazine 



55 



45 
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N 





N 



OH 



[021 6] 4-(3-(2-naphthoylarrtirK>)propyl^ ,4-benzooxazine (398 

mg) was dissolved in methanol (5 ml), and a 1 N hydrochloric acid aqueous solution was added to the resultant solution, 
and the mixture was stirred at 0°C for 1 hour. The reaction solution was extracted with ethyl acetate, and the resultant 
organic layer was washed with saturated brine, and then dried over anhydrous sodium sulfate The solvent was distilled 
off under reduced pressure, and the resultant residue was dissolved in THF (5 ml). A borane THF complex (1 .0 M in 
THF, 2.8 ml) was added to the resultant solution, and then the mixture was refluxed under heating for 3.5 hours. A sat- 
urated sodium bicarbonate aqueous solution was added to the reaction solution, and the mixture was then extracted 
with ethyl acetate The resultant organic layer was washed with saturated brine, and then the solvent was distilled off 
under reduced pressure. The resultant residue was purified by column chromatography (silica gel: ethyl acetate/n-hex- 
ane = 3 : 7) to obtain the object compound (166 mg, yield 52%). 

Colorless oily substance 

1 H-NMR (300 MHz, CDCy 8 1.76-1.91 (1H, m), 2.16-2.33 (1 H, m), 2.70-2.83 (1H, m), 2.85-2.97 (1H, m), 3.00^3.1 1 
(2H, m), 3.13-3.24 (1H, m), 3.31 (1H, dd. J=*12.1, 4.9, 2.7 Hz), 3.70 (1H, dd. J=13.5, 9.1 Hz), 4.00-4.17 (2H. m). 
4.31 (1H, dd, J=13.5, 3.6 Hz), 4.53 (1H, br. s), 5.42 (1H, s). 6.01 (1H, dd, J=8.2, 1.4 Hz), 6.43 (1H, dd, J=8.2, 1.4 
Hz), 6.57 (1H, t J=8.2 Hz), 7.17 (1H. dd, J=*8.2, 1.9 Hz), 7.46-7.56 (2H, m), 7.58 (1H, br. s), 7.66-7.75 (2H, m), 
7.80-7.87 (1H,m). 

IR (liquid film method) 3518, 2945, 1617, 1509, 1482, 1350. 1166, 1074, 1042, 909, 859, 821, 759, 731 cm" 1 
Mass(EI,m/e)348(M+) 

Reference Example 35 

[021 7] 6-acetoxy-2-oxo-2,3,4,5-tetrahydro-1 H-benzazepine 



[0218] 5-hydroxy-1-tetra)one (506 mg) was dissolved in trifluoroacetic acid (10 ml) in a 50-mJ short-neck flask with 
a condenser in an argon atmosphere, followed by stirring at room temperature. Sodium azide (254 mg) was added to 
the resultant solution, and the mixture was refluxed under heating. Since the progress of reaction stopped, the reaction 
solution was poured into water (20 ml), neutralized with a sodium bicarbonate aqueous solution, and then extracted with 
ethyl acetate. The combined organic layers were washed with saturated brine, dried over anhydrous sodium sulfate, 
and then concentrated to obtain a residua The thus-obtained residue was dissolved in methylene chloride (5 ml) and 
pyridine (2 ml) in a 1 00-m) short-neck flask, and the resultant solution was stirred at room temperature Acetic anhydride 
(0.45 ml) was added to the resultant solution, and the mixture was stirred at room temperatura After disappearance of 
the raw materials was confirmed, the reaction solution was added to a saturated ammonium chloride aqueous solution 
(30 ml), and then extracted with ethyl acetate. The resultant organic layer was washed with saturated brine, dried over 
anhydrous sodium sulfate, and then concentrated. The resultant residue was purified by column chromatography (silica 
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gel: hexane/ethyl acetate = 1/1) to obtain the object compound (416 mg, yield 61%). 

1 H-NMR (300 MHz, CDCy 8 1.99-2.07 (2H, m), 2.14 (2H, t, J=6.9 Hz), 2.32 (3H, s), 2.56 (2H, t f J=7.2 Hz), 6.89 
(2H, d, J=8.1 Hz). 7.24 (1H, t, J=8.1 Hz), 9.66 (1H. s). 

IR (KBr method) 3188, 1758. 1676. 1642, 1580, 1473, 1381. 1220. 1176. 1067. 1021. 777 cm 1 
Mass (El, m/e) 219 (NT) 

Reference Example 36 

[021 9] Methyl (6-acetoxy-2K>xo-2,3,4.5-tetrahydro-1 H-1 -benzazepin-1 -yl)acetate 




AcO 



[0220] 6-acetoxy-2-oxo-2,3,4,5-tetrahydro-1 H-1 -benzoazepine (252 mg) was dissolved in DMF (5 ml), and the 
resultant solution was stirred at room temperature. Potassium carbonate (509 mg) and methyl bromoacetate (0.22 ml) 
were added to the solution at room temperature. After disappearance of the raw materials was confirmed, water (20 ml) 
was added to the reaction solution, and the mixture was then extracted with ethyl acetate. The resultant organic layer 
was washed with saturated saline, dried ever anhydrous sodium sulfate, and then concentrated. The resultant residue 
was purified by column chromatography (silica gel: hexane/ethyl acetate = 1/1) to obtain the object compound (333 mg, 
yield 99%). 

1 H-NHR (300 MHz. CDO3) 8 1.95-Z30 (2H. m), 2.30-2.41 (2H, m). 2.35 (3H, s), 2.76-2.90 (2H, m). 3.75 (3H, s). 

4.51 (2H. s). 6.96 (1H. dd, J=8.1, 0.9 Hz). 7.06 (1H. dd. J=8.1, 0.9 Hz). 7.27 (1H. t, J=8.1 Hz). 

IR (liquid film method) 2958. 1750, 1661, 1607, 1586, 1437, 1412. 1379, 1172, 1110, 1083, 1015. 980. 920, 731 

cm" 1 

Mass (El, m/e) 291 (M + ) 
Reference Example 37 

[0221 ] 1 ^-hydroxyethyO-S^iydroxy^.S,^ 5-tetrahydro-1 H-1 -benzazepine 




HO 



[0222] Methyl (6-acetoxy-2-ox(>-2,3,4, Wetrahydro-1 H-1 -benzazepin-1 -yl)acetate (1080 mg) was dissolved in THF 
(15 ml) under an argon atmosphere, and the resultant solution was stirred at 0°C. Lithium aluminum hydride (355 mg) 
was added to the solution, and the mixture was stirred at 0°C. After dsappearance of the raw materials was confirmed, 
the reaction solution was added to water (100 ml), and then extracted with ethyl acetate. The resultam organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, and then concentrated. The resultant residue was 
purified by column chromatography (silica gel: hexane/ethyl acetate = 2/1) to obtain the object compound (624 mg, yield 
81%). 

1 H-NMR (300 MHz. CDCI3) 5 1.55-1.66 (2H. m). 1.68-1.81 (2H. m), 2.63 (1H, br s), 2.82-2.90 (2H. m). 2.90-2.97 



47 



EP 1028 113 A1 



(2H, m), 3.31 (2H, t, J=5.3 Hz), 3.71 (2H, t J=5.3 Hz), 5.31 (1H, br s), 6.47 (1H, dd, J=8.1, 1.2 Hz), 6.57 (1H, d, 
J=8.1 Hz), 6.98 (1H, t, J=8.1 Hz). 

IR (liquid film method) 2926, 2850. 1605. 1582. 1495. 1468, 1305, 1257, 1230. 1141, 1029, 1004, 785, 733 cm 1 
Mass (El, m/e) 207 (M 4 ) 

5 

Reference Example 38 

[0223] Methyl (H2-hydroxyethyl)-2,3,4,5-tetrahydro-1 H- 1 -benzazepin-6-yloxy)acetate 



15 




^-COOMe 



20 

[0224] 1-(2-hydroxyethyQ-64iy^^ (52 mg) was dissolved in DMF (3 ml), 

and the resultant solution was stirred at room temperature. Potassium carbonate (122 mg) and methyl bromoacetate 
(0.035 ml) were added to the solution, and the mixture was stirred at room temperature. After Disappearance of the raw 
25 materials was confirmed, water (20 ml) was added to the reaction solution, and the mixture was then extracted with 
ethyl acetate. The resultant organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and 
then concentrated. The resultant residue was purified by column chromatography (silica gel: hexane/ethyl acetate = 
2/1) to obtain the object compound (47 mg, yield 67%). 

30 1 H-NMR (300 MHz, CDCI3) 8 1 .55-1 .67 (2H, m), 1 .68-1 .80 (2H, m), 2.51 (1 H, br s), 2.93-2.98 (4H, m), 3.31 (2H, t, 
J=5.1 Hz), 3.69 (2H, t J=51 Hz), 3.80 (3H, s), 4.62 (2H, s), 6.46 (1H, dd, J =8.1, 0.9 Hz), 6.67 (1H, dd, J=8.1. 0.9 
Hz), 7.06(1H,t,J=8.1 Hz). 

IR (liquid film method) 2928, 2858. 1760. 1599, 1580, 1470. 1441, 1290. 1212, 1181, 1145. 1125. 1098. 1046. 733 
cm" 1 

35 Mass (El, m/e) 279 (M*) 
Reference Example 39 
[0225] 5Kt-ixjtyld!methylsn(S(y)quinoHne 

40 



45 




TBSO 



50 

[0226] 5-hydroKyquinoline (101 mg) was dissolved in DMF (5 ml) under an argon atmosphere, and the resultant 
solution was stirred at room temperature. Imidazole (1 13 mg) and t4xxrytdimetriyteily1 chloride (1 62 mg) were added to 
the solution, and the mixture was stir^ 

water (5 ml) was added to the reaction solution, and the mixture was then extracted with ethyl acetata The resultant 
55 organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and then concentrated. The result- 
ant residue was purified by column chromatography (silica gel: hexane/ethyl acetate = 9/1) to obtain the object com- 
pound (197 mg. yield 100%). 
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1 H-NMR (300 MHz, CDCI3) 5 0.30 (6H, s), 1.09 (9H, s), 6.92 (1H ( dd. J=7.8, 0.9 Hz), 7.38 (1H, dd, J=8.7, 4.5 Hz), 
7.56 (1H, dd. J=8.4, 7.5 Hz), 7.73 (1H, dt, J=8.4, 0.9 Hz). 8.50 (1H, ddd. J=8.7, 2.1. 0.9 Hz), 8.89 (1H, dd. J=4.5, 
1.8 Hz). 

IR (liquid film method) 2934, 2862, 1593, 1574, 1470, 1396, 1365, 1317, 1261, 1201, 1164, 1141, 1087, 1056. 
1019, 919. 833. 797 cm- 1 
Mass (El, m/e) 259 (M*) 

Reference Example 40 

[0227] 5-(t-butyWimethytsilaxy)- 1 ,2,3, 4-tetrahydroquinoline 



[0228] 5^t4xrtyWirnettiylsilOKy)quinoline (1 715 mg) was dissolved in ethanol (50 ml), and the air in a reactor was 
substituted by argon. 10% Pd-C (100 mg) was added to the resultant solution, and the mixture was stirred at room tem- 
perature in the reactor in which the atmosphere was replaced by hydrogen. After disappearance of the raw materials 
was confirmed, the solid was filtered off, and the filtrate was concentrated. The resultant residue was purified by column 
chromatography (silica gel: hexane/ethyl acetate = 10/1) to obtain the object compound (1426 mg, yield 82%). 

1 H-NMR (300 MHz, CDO3) 5 0.22 (6H, d. J=0.6 Hz), 1.00 (9H, d, J=0.6 Hz), 1.86-1.97 (2H, m), 2.65 (2H, t J=6.6 
Hz), 3.21-3.56 (2H, m), 3.80 (1H, br s), 6.13 (1H, d, J=8.1 Hz), 6.14 (1H, d, J=8.1 Hz), 6.82 (1H, td, J=7.8, 0.6 Hz). 
IR (liquid film method) 2932, 2860. 1601. 1495, 1473. 1448. 1348, 1307, 1286, 1241, 1187, 1118, 1094, 1048, 
1000, 934, 880, 841, 781 cm 1 
Mass (El, m/e) 263 (M*) 

Reference Example 41 

[0229] Methyl 3-(2-hydroxyettTyO-2,3<iihydroben2ofuran-7-yloxyacetate 



[0230] 7-hydroxy-3-(2-hydroxyethyObenzofuran (7.01 g) was dissolved in cfinrethytfbrniamxje (100 ml), and potas- 
sium carbonate (5.76 g) and methyl bromoacetate (4.74 ml) were added to the resultant solution, and the mixture was 
stirred at room temperature for 21 hours. The reaction solution was filtered with Celrte, and the filtrate was concentrated. 
Ethyl acetate (300 ml) was added to the residue, and then the mixture was washed with water and saturated brine, and 
dried over sodium sulfate. After sodium sulfate was filtered off, the filtrate was concentrated, and the residue was dis- 
solved in methanol (100 ml). 5% Pd/C (1 .0 g). and acetic acid (5 ml) were added to the resultant solution, and the mix- 
ture was stirred at room temperature for 23 hours under a hydrogen atmosphere. The reaction solution was ffitered with 
CeJrte, and the filtrate was concentrated. Ethyl acetate (300 ml) was added to the residue, and the mixture was washed 
with water and saturated brine, and dried over sodium sutfata After sodium suffate was filtered off. the filtrate was con- 
centrated, and the residue was purified by flash column chromatography using silica gel (eJution solvent hexane/ethyl 
acetate = 1/2) to obtain the object compound (7.80 g, yield 74%) . 




TBSO 




O^COOMe. 
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1 H-NMR (300 MHz, CDCI3) 8 1.37 (1H, t, J=4.9 Hz), 1.79-1.91 (1H, m), 2.11-2.00 (1H, m). 3.57-3.67 (1H P m). 3.77 
(2H. dt J=4.9. 6.3 Hz), 3.80 (3H, s), 4.34 (1H, dd. J=6.6. 8.8 Hz), 4.73 (2H, s). 4.74 (1H, t. J=8.8 Hz), 6.71-6.74 
(1H, m), 6.80 (1H. t J=8 0 Hz), 6.86-6.89 (1H, m). 
Mass (El, m/e) 252 (M*) 

Reference Example 42 

[0231 ] 3-(2-hydroxyethyl)-2,3-dihydrobefUof^ acid 



[0232] Methyl 3-(2-hydrc«yethyl)-2,3-dihYC^ (7.80 g) was dissolved in methanol (100 

ml), and a 2N sodium hydroxide aqueous solution (20 ml) was added to the resultant solution, and the mixture was 
stirred at room temperature for 4 hours. 1 N hydrochloric acid (45 ml) was added to the reaction solution, and the mixture 
was concentrated. The residue was dissolved in ethyl acetate (200 ml), washed with water and saturated brine, and 
then dried over sodium sulfate. After sodium sulfate was filtered off, the filtrate was concentrated, and the residue was 
recrystallized from, ethyl acetate/n-hexane to obtain the object compound (6.21 g. yield 84%). 

mp. 91-93°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CD3OD) 6 1.70-1.82 (1H, m), 1.94-2.05 (1H, m), 3.51-3.61 (1H, m), 3.66 (2H. dt, J=2.5, 6.6 
Hz), 4.28 (1H, dd. J=6.6, 8.8 Hz), 4.68 (1H, t, J=8.8 Hz), 4.69 (2H, s), 6.76-6.89 (3H. m). 

Reference Example 43 

[0233] (+)-3-(2-hydrQxyethyO-2,3<Jih acid (-)-cis-2-benzylaiTdnocydohexanemeiha- 

nolsatt 



[0234] 3-(2-hydroxye1hyJ)-2,3-d^^ acid (2.91 g) was dissolved in ethanol (30 ml), and 

(-)-cis-2-benzytarrtirKx^ck^ (1 .88 g) was added to the resultant solution, followed by reflux and dissolu- 

tion. Ethyl acetate (1 5 ml) was then added to the resultant solution, and the mixture was cooled to room temperature to 
obtain crystals. The thus-obtained crystals were filtered off. and then recrystallized 6 times from ethanol to obtain the 
object compound of 97%e.e (0.77 g, yield 14%). 

Reference Example 44 

[0235] Methyl (+)-3-(2-hydraxyethyl^ 




O^COOH 
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[0236] (+)^-(24iydroxyethyl)-2,3<JirTydrober^ acid (-)^-2-benzyiarrtnocydohexanemetha- 

nol salt (580 mg) was dissolved in water (30 ml), and the resuttant solution was rendered acidic with 1 N hydrochloric 
acid, and then extracted with ethyl acetate twice. The combined organic layers were washed with saturated brine, and 
is dried over sodium suKata Sodium sulfate was filtered off, and the f fttrate was concentrated. The residue was dissolved 
in 5 ml of methanol, and 2 drops of cone, hydrochloric acid were added to the resultant solution, followed by reflux for 
30 minutes. After the reaction solution was cooled to room temperature, the solvent was distilled off under reduced 
pressure, and the residue was purified by flash column chromatography using silica gel (elution solvent: hexane/ethyl 
acetate = 1/2) to obtain the object compound (274 mg, yield 86%). 

20 

[a] D 28 = +18.20 (c = 0.455, CHCI3) 
Reference Example 45 
25 [0237] 5-(t-butyldimethylsilOKy)-1 -chloroacetyl-1 ^,3,4-tetrahydroquinoline 



30 




TBSO 



[0238] 5^t-butyWimethylsilaxy)-1 ,2,3,4-tetrahydroquinoline (1426 mg) was dissolved in methylene chloride (50 ml) 
under an argon atmosphere, and the resultant solution was stirred at 0°C. Pyridine (1 .00 ml) and chloroacetyt chloride 
40 (0.70 ml) were added to the solution, and the mixture was stirred at 0°C. After disappearance of the raw materials was 
confirmed, the reaction solution was added to water (50 mi), and then extracted with ethyl acetate. The resultant organic 
layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. The resuttant residue 
was purified by column chromatography (silica gel: hexane/ethyl acetate = 5/1) to obtain the object compound (1839 
mg, yield 100%). 

45 

1 H-NMR (300 MHz, COCI3) 6 0.24 (6H, s), 1 .02 (9H. s), 1 .98 (1 H, quint. J=6.6 Hz), 2.70 (2H, t, J=6.6 Hz), 3.81 (2H, 
t, J=6.6 Hz), 4.25 (2H, s). 6.68 (1H, d. J=8.4 Hz), 6.75-7.00 (1H, m), 7.08 (1H, t, J=8.0 Hz). 
IR fliqukJfilm method) 2958, 2862, 1667, 1584, 1470, 1388, 1340, 1261, 1205, 1180, 1147, 1 114, 1006, 942, 839, 
828, 814,783 cm" 1 
so Mass (El, m/e) 339 (NT) 

Reference Example 46 

[0239] H(1,1 ndlphenyl ethyrthk))acery)-5^iydrcKy-1 ^3>tetrahydroqutndine 

55 
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HO 



10 



[0240] 1 . 1 <liphenylethanethiol (203 mg) was dissolved in DMF (3 ml) under an argon atmosphere, and the result- 
75 ant solution was stirred at 0°C. Sodium hydride (65 mg) was added to the solution, and the mixture was stirred at 0°C 
for 10 minutes. A solution of 5-(t*utykfirTiethylsfl^^ (252 mg) in DMF (3 ml) 

was then added to the mixture, and the mixture was stirred at room temperature. After disappearance of the raw mate- 
rials was confirmed, the reaction solution was added to water (30 ml), and then extracted with ethyl acetate. The result- 
ant organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. The 
20 resultant residue was purified by column chromatography (silica gel: hexane/ethyl acetate = 2/1) to obtain the object 
compound (294 mg, yield 98%). 

1 H-NMR (300 MHz, CDCJ3) 8 1.88-1.98 (2H, m), 2.05 (3H, s), 2.65 (2H, t J=7.1 Hz), 3.25 (2H, s), 3.50-3.80 (2H, 
m), 4.96 (1H, br s), 6.50-6.80 (1H, m), 6.60 (1H, d, J=8.7 Hz), 6.94 (1H, t, J=8.1 Hz), 7.14-7.40 (10H, m). 
25 IR(KBr method) 2930. 1622, 1586, 1493, 1470, 1408. 1338. 1311, 1288. 1201, 1147. 1069.915.698 cm- 1 
Mass (El, m/e) 403 (M*) 

Reference Example 47 

30 [0241] 1-(2-(1 ,1-dipher^etriylthio)etriy0 ^,3,4-tetrahydroquinoline 



[0242] M(1,lKfiphenytethyfthto)ac^ (136 mg) was cSssolved in 7HF (5 

45 ml), and the resultant solution was stirred at 0°C. A borane THF complex (1 .ON in THF) (2.0 ml) was added to the solu- 
tion, and the mixture was stirred at room temperature After disappearance of the raw materials was confirmed, the 
reaction solution was added to a saturated ammonium chloride aqueous solution (20 ml), and then extracted with ethyl 
acetate. The resultant organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and con- 
centrated. The resultant residue was purified by column chromatography (silica gel: hexane/ethyl acetate = 5/1) to 
so obtain the object compound (60 mg, yield 46%). 

1 H-NMR (300 MHz, CDCfe) 6 1.82-1.92 (2H. m), 2.07 (3H. s). 2.48-2.64 (4H, m), 3.0*3.19 (4H. m), 4.54 (1H, br 
s).5.83(1H,d. J=8.1 Hz).6.07(1H.dd.J=8.1.0.9Hz),6.81 (1H.t J=81 Hz), 7.20-7.35 (6H, m), 7.39-7.45 (4H, m). 
I R (liquid film method) 2934, 161£ 1578. 1506. 1481, 1464, 1446. 1332. 1270. 1224, 1195. 1152. 1102. 1029. 913. 
55 762, 700 cm" 1 

Mass (El. m/e) 389 (M*) 



35 




40 



HO 
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Example 1 

[0243] Methyl (4^2^dipheny1methytthio)ethyl)-3 I 4-dihydro-2H-1 ,4-benzoxazin-8-y1oxy)acetate 

Ph 

. f^S^Ph 
^-COOMe 

75 



[0244] Methyl (4-(2-hydroxyethy!)-3.4-dihydro-2H-1 ,4-benzaxazin-8-y1axy)acetate (347 mg) was dissolved in meth- 
20 ylene chloride (8.0 ml), and triethylamine (0.60 ml) was added to the resultant solution and then cooled to 0°C. Meth- 
anesutfonyi chloride (0.08 rrd) was added to the mixture, and the mixture was stirred at 0°C for 40 minutes. 
MethanesuHbnyl chloride (0.10 ml) was further added to the mixture, and the mixture was stirred at 0°C for 1 hour. The 
reaction solution was poured into a 5% citric acid aqueous solution, and then extracted with ethyl acetate. The resultant 
organic layer was washed with water, saturated sodium bicarbonate water, water and saturated brine, dried over mag- 
25 nesium sulfate, and then concentrated to obtain a mesyl compound. 

[0245] Sodium hydride (68 mg) was washed with n-hexane, dried under reduced pressure, and then the air was 
substituted by argon. A solution of diphenylmethanethiol (440 mg) in anhydrous DMF (3.5 ml) was added to the sodium 
hydride at 0°C, and the mixture was stirred at room temperature for 10 minutes. A solution of the above mesyl com- 
pound in anhydrous DMF (6.0 ml) was added to the mixture, and the mixture was stirred at room temperature for 3 
30 hours. The solvent was distilled off under reduced pressure, and the residue was poured into a 5% citric acid aqueous 
solution, and then extracted with ethyl acetate. The resultant organic layer was washed with water and saturated brine, 
dried over magnesium sulfate, and concentrated. The resultant residue was purified by column chromatography (neu- 
tral alumina: methyl acetate/n-hexane = 1 : 3) to obtain the object compound (476 mg, yield 81%). 

35 Colorless plate crystal: mp. 94-95°C (recrystaliized from ethyl acetate/h-hexane) 

1 H-NMR (300 MHz. CDCy 8 2.61 (2H, m), 3.26 (2H, m), 3.36 (2H, m), 3.78 (3H, s), 454 (2H, m) ( 4.65 (2H, s), 5.24 
(1H, s). 6.06 (1H, dd. J=1, 8 Hz), 6.20 (1H, dd, J=1, 8 Hz), 6.61 (1H. t, J=8 Hz), 756-7.31 (6H, m), 7.41-7.46 (4H, 
m). 

IR (KBr method) 2954. 1763, 1611, 1489, 1452. 1350, 1245. 1212, 1180, 1164, 1129, 1079, 1048. 752, 704 cm" 1 
40 Mass (El, m/e) 449 (M*) 

Example 2 

[0246] Methyl (4^2-(1.1-o^enylethytth^^ 

45 



50 




^-COOMe 
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[0247] The same process as Example 1 was repeated except that methyl (4-{2-hydroxyethyO-3,4-dihydro-2H-1 ,4- 
benzoxazir>8-yloxy)acetate (1.27 g) and 1,1-<fiphenylethanethiol (1.13 g) were used to obtain the object compound 
(1 .78 g, yield 81%). Colorless columnar crystal: mp. 101 °C (recrystallized from ethyl acetate/rvhexane) 

5 1 H-NMR (300 MHz, CDCI3) 6 2.06 (3H, s). 2.51 (2H, t. J=8 Hz), 3.13 (2H, t, J=8 Hz), 3.19 (2H, t, J=4.5 Hz), 3.78 

(3H, s), 4.22 (2H, t, J=4.5 Hz), 4.65 (2H, s), 6.01 (1H ( dd. J=1. 8 Hz), 6.19 (1H, dd, J=1, 8 Hz), 6.62 (1H, t, J=8 Hz), 
7.21-7.44 (10H,m). 

IR (KBr method) 3034, 2930. 2875, 1765, 1611. 1580, 1487, 1444, 1350, 1286, 1245, 1212, 1180, 1164, 1129, 
760, 700, 681 cm" 1 
10 Mass (El, m/e) 463 (M+) 

Example 3 

[0248] Methyl (4H2-(1,lHliphenyl-2,2^-trifluoroethylthio 

15 



20 



26 




30 [0249] The same process as Example 1 was repeated except that methyl (4-(2-hydraxyethyQ-3,4-dihydro-2H-1 ,4- 
benzoxazirvS-ytoxy)acetate (375 mg) and 1,1-cfiphenyl-2 f 2,2-trifluoroethanethiol (385 mg) were used to obtain the 
object compound (614 mg, yield 85%). 

Pale yellow oily substance 

35 1 H-NMR (300 MHz, CDCI3) 8 2.55 (2H, t, J=7 Hz), 3.17 (4H, m), 3.78 (3H, s). 4.21 (2H, , 4.64 (2H, s), 5.94 (1 H, dd, 
J=1, 8 Hz), 6.19 (1H, dd, J=1, 8 Hz), 6.60 (1H, t, J=8 Hz), 7.31-7.36 (6H, m), 7.42-7.46 (4H, m). 
IR (liquid film method) 2934, 1765, 1611. 1580. 1487, 1448. 1350, 1251, 1212, 1160, 754, 719, 700 cm 1 
Mass (El, m/e) 517 (M 4 ) 

40 Example 4 

[0250] Methyl (4-{2-(1 ,1-bM44lucxopheny1)ethyto^ ,4-benzoxazin-8-ytoxy)acetate 



45 



50 




"^COOMe 

55 

[0251] The same process as Example 1 was repeated except that methyl (4-{2-hydroxyethyl)-3,4-dihydro2H-1 ,4- 
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benzoxazin-8-yloxy)acetate (200 mg) and 1 ,1 -bis-(44luorophenyl)ethanethiol (450 mg) were used to obtain the color- 
less oily object compound (31 1 mg, yield 83%). 

1 H-NMR (300 MHz, CDCI3) 6 2.02 (3H, s), 2.50 (2H, t J=7.6 Hz). 3.21-3.35 (6H, m), 3.79 (3H, s), 4.24 (2H, t, J=44 
Hz), 4.66 (2H, s), 6.22 (1H ( d. J=8.5 Hz), 6.27 (1H, d, J=8.5 Hz), 6.70 (1H, t, J=8.5 Hz), 7.17-7.32 (10H, m). 
IR (liquid film method) 2956, 2932, 1763, 1605, 1578. 1487, 1460, 1439, 1377, 1350, 1328. 1288. 1214. 1162, 
1133. 1077. 1062. 1013 cm 1 
Mass (El, m/e) 499 (M+) 

Example 5 

[0252] Methyl (4-(2-1 -methyt-1 -phenytethytthio)ethy0^.4KJihy 



0v -COOMe 



[0253] The same process as Example 1 was repeated except that methyl (4-(2-hydraxyethyQ-3,4-dihydro-2H-1 ,4- 
benzoxazin-8-ytoxy)acetate (343 mg) and 2-phenylpropane-2-thiol (404 mg) were used to obtain the object compound 
(483 mg, yield 94%). 

Pale yellow oily substance 

1 H-NMR (300 MHz, CDCI3) 5 1.72 (6H. s). 2.42 (2H, t J=8 Hz), 3.09 (2H. t J=8 Hz), 3.17 (2H, t. J=4.5 Hz), 3.78 
(3H, s). 420 (2H, t, J=4.5 Hz), 4.64 (2H, s), 5.94(1 H, dd, J=1 , 8 Hz). 6.1 7 (1 H, dd, J=1 , 8 Hz). 6.60 (1 H, t, J=8 Hz), 
7.24 (1H. m). 7.34 (2H, m), 7.54 (2H, m). 

IR (liquid film method) 2970, 2928. 2874, 1765. 1611, 1497, 1487, 1448, 1348, 1286, 1245, 1212, 1180, 1164, 
1129, 1100, 1077, 768, 700 cm" 1 
Mass (El, m/e) 401 (M + ) 

Example 6 

[0254] Methyl (4^2 t 2<iiphenytpropy^ 




[0255] The same process as Example 1 was repeated except that methyl (4-(2-hydroxyethyQ-3.4-dihydro-2H-1,4- 
benzoxazin-8-ytoxy)acetate (200 mg) and 2,2-diphenyfcropanethiol (410 mg) were used to obtain the colorless oBy 
object compound (134 mg. yield 37%). 
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'H-NMR (300 MHz, CDCtjj) 6 1.78 (3H, s), 2.36 (2H, t J=7.6 Hz), 3.24-3.35 (6H, m), 3.79 (3H, s), 4.24 (2H, t, J=4.4 
Hz), 4.66 (2H, s), 6-22(1H, d, J=8.5 Hz), 6.27 (1H, d, J=8.5 Hz), 6.70 (1H, t, J=8.5 Hz), 7.17-7.32 (10H, m). 
IR (liquid film method) 3058, 2928. 2880, 1765, 1736, 1609, 1578, 1489. 1446, 1375 cm" 1 
Mass (El, m/e) 477 (M+) 

Example 7 

[0256] Methyl (4^2-(1,1-bis-(3-thienyQethytftio^ 




[0257] The same process as Example 1 was repeated except that methyl (4-{2-hydraxyethyI)-3,4-dihydro-2H-1 ,4- 
benzoxazin-8-yloxy)acetate(150 mg) and 1,1-bis-<3-thieny0ethanethiol (320 mg) were used to obtain the colorless oily 
object compound (253 mg, yield 95%). 

1 H-NNR (300 MHz, CDCI3) 8 2.05 (3H, s). 2.51-2.58 (2H, m), 3.16 (2H, t, J=7.7 Hz), 3.23 (2H, t, J=4.4 Hz), 3.79 

(3H. s), 4.23 (2H, t, J=4.4 Hz), 4.65 (2H, s), &07(1H, dd, J=8.2, 1.1 Hz). 6.20 (1H. dd, J=8.2, 1.1 Hz). 6.66 (1H, t. 

J=8.2 Hz). 7.1 1 (2H. dd, J=3.0, 1.4 Hz), 7.14 (2H, dd, J=5.2. 1 .4 Hz), 7.29 (2H, dd, J=5.2, 3.0 Hz). 

IR (liquid film method) 3108. 2954, 2930, 2878, 1767, 1740. 1615, 1580, 1506, 1456, 1375, 1350, 1330, 1288, 

1247, 1212. 1164. 1131. 1079, 1050. 1004, 928, 777 cm" 1 

Mass(EI,m/e)475(M+) 

Example 8 

[0258] Methyl (4^2-(diphenylrnetr»xy)ethyl)^ ,4-benzoxazin-8-ylaxy)acetate 



r 



Ph 
O^Ph 



°^COOMe 



[0259] 4-(2-(diphenytmetrKwy)-e^ ,4-benzoxazine (101 mg) was dissolved in anhy- 

drous DM F (4 ml) , and anhydrous potassium carbonate (54 mg) and methyl bromoacetate (0.04 ml) were added to the 
resultant solution, and the mixture was stirred at room temperature ovemjgjrt The reaction solution was poured into a 
saturated ammonium chloride aqueous solution, and then extracted wrth ethyl acetate containing 1S% n-hexane. The 
resultant organic layer was washed with water and saturated brine, dried over sodium sulfate, and conce n tra te d. The 
resultant residue was purified by rnedum-pressure column chromatography (solvent ethyl acetate : cyctohexane = 1/3) 
to obtain the colorless orty object compound (118 mg, yiekJ 97%). 
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1 H-NMR (300 MHz, CDCy 8 3.46 (2H, t, J=4.4 Hz), 3.53 (2H, t, J=5.6 Hz), 3.65 (2H ( t. J=5.6 Hz), 3.79 (3H, s), 4.26 
(2H, t J=4 4 Hz), 4.68 (2H, s), 5.34. (1H, s), 651 (1H, dd, J=8.2. 1.4 Hz), 6.36 (1H, dd, J=8.2, 1.4 Hz). 6.68 (1H. t 
J=8.2 Hz), 7.19-7.32 (10H, m). 

IR (liquid film method) 3064, 3030, 2954, 2870, 1763, 1736, 1611, 1578. 1489, 1456, 1350, 1330, 1284, 1212, 
1187,1151, 1093 cm* 1 
Mass (El, m/e) 433 (M+) 

Example 9 

[0260] Methyl (4-(2-(1 , 1 <*iphenylethoxy)ethy^ ,44>enzoxazin-8-yioxy)acetate 




90 

^-COOMe 



[0261] The same process as Example 8 was repeated except that 4-(2-(1 ,1-diphenytethoxy)ethyl)-8-hydraxy-3,4- 
dihydro-2H-1 ,4-benzoxazine (239 mg) was used to obtain the colorless oily object compound (229 mg, yield 80%). 

1 H-NMR (300 MHz, CDCy 8 1.83 (3H, s), 3.40-3.51 (6H, m), 3.79 (3H, s), 4.27 (2H, t, J=4.4 Hz), 4.67 (2H, s), 
6.19(1H, dd, J=8.2, 1.1 Hz), 6.27 (1H, dd, J==8.2. 1.1 Hz), 6.64 (1H, t, J=8.2 Hz), 7.17-7.34 (10H. m). 
IR (liquid film method) 2980, 2954, 2874, 1763, 1743, 1613, 1578. 1489, 1448, 1350, 1212, 1093 cm" 1 
Mass (El, m/e) 447 (M+) 

Example 10 

[0262] Methyl (4-(4.4-dipheriytperTtyQ-8-hydr^ 



Ph 
Ph 



°^-COOMe 



[0263] 4-{4,4KJiphenytpentyl)-8-r^ was dissolved in anhydrous DMF 

(1 5 mf), and anhydrous potassium carbonate (180 mg) and methyl bromoacetate (0. 15 ml) were added to the resultant 
solution, and the mixture was stirred at room t e mperature overnight. The reaction solution was poured into a saturated 
ammonium chloride aqueous solution, and then extracted with ethyl acetate containing 15% rvhexane. The resultant 
organic layer was washed with water and saturated brine, dried over sodium sulfate, and concentrated. The resultant 
residue was purified by rnediunvpressure column chromatography (solvent: ethyl acetate/ cyctohexane = 1/3) to obtain 
the colorless oily object compound (386 mg, yield 92%). 

1 H-NMR (300 MHz. CDCy 8 1.35-1.47 (2H, m). 1.63 (3H. s). 2.08-2.16 (2H. m), 3.15 (2H. t, J=7.4 Hz), 3.19 (2H. 
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t. J=4.4 Hz), 3.79 (3H, a). 4.24 (2H, t J=4.4 Hz), 4.66 (2H, s), 6.19 (1 H, dd, J=8.2, 1 .4 Hz), 6.24 (1 H, dd, J=8.2, 1 .4 
Hz), 6.66 (1H, t J=8-2 Hz), 7.14-7.21 (6H, m), 7.23-7.30 (4H, m). 

IR (liquid film method) 3060, 3030. 2954, 2876. 1763. 1740, 1613, 1578, 1485. 1460, 1444, 1375. 1350, 1328. 
1288, 1245, 1210, 1174, 1135, 1108, 911 cm' 1 
Mass (El, m/e)445(M + ) 

Example 11 

[0264] Methyl (4-(2-(1,1^phenyiethyKhio)et^ 




[0265] The same process as Example 1 was repeated except that methyl (4-(2-hydraxyethyl)-3-oxo-3,4-dihydro- 
2H-1 ,4-benzoxazin-8-yloxy)acetate (187 mg) and 1 ,1-diphenylethanethtol (270 ml) were used to obtain the object com- 
pound (172.5 mg, yield 42%). 

Colorless oily substance 

1 H«NMR (300 MHz, CDCI3) 8 2.08 (3H, s), 2.57 (2H, m), 3.79 (3H, s), 3.81 (2H, m), 4.59 (2H, s), 4.69 (2H, s), 
6.13(1H, dd, J=1, 8 Hz), 6.56 (1H, dd. J=1. 8 Hz), 6.81 (1H, t, J=8 Hz), 7.21-7.34 (6H, m). 7.40-7.45 (4H, m). 
IR (liquid film method) 2920, 2332, 1763, 1686. 1611, 1485. 1444. 1402. 1317. 1282. 1214. 1195. 1151, 1058. 766, 
733. 698. 667 cm 1 
Mass (El, m/e) 477 (M 4 ) 

Example 12 

[0266] Methyl (4-((diphenytmethytrarbanxy0 ,4-benzoxazin-8-ytaxy)acetate 




O^COzM 



[0267] N-diphenylmethyl-2<84iydr^^ (735 mg) was dis- 

solved in DMF (30 ml), and the resultant solution was stirred at room temperatura Potassium carbonate (785 mg) and 
methyl bromoacetate (0.35 ml) were added to the solution, and the mixture was stirred at room temperature for 18 
hours. Water (25 ml) was added to the reaction solution, and the mixture was then extracted with ethyl acetate. The 
resultant organic layer was washed with saturated saline; dried over sodium sulfate, and concentrated. The resultant 
residue was recrystallized from ethyl acetate/h-nexane to obtain the object compound (492 mg, yield 56%). 

mp. 183.0 -184.0°C 
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1 H-NMR (300 MHz, CDCy 8 3.80 (3H. s), 4.60 (2H, s). 4.72 (4H, s), 6.21 (1H f d, J=6.0 Hz), 6.65 (1H, dd, J=1.5, 
8.1 Hz). 6.82 (1H, d, J=7.5 Hz), 6.87 (1H. dd, J=1.5. 8 Hz), 6.95 (1H, t, J=8.3 Hz), 7.10-7.1 7 (4H, m), 7.20-7.33 (6H, 
m). 

IR (KBr method) 3301. 1752, 1693, 1662, 1612. 1541, 1484, 1401. 1282, 1228, 1192, 1161, 1106. 1056. 862, 767. 
s 700 cm" 1 

Mass (El. m/e) 460 (M+) 

Example 13 

w [0268] Methyl 3-(4-(2-(1,lHdiphenylethy^ 



Ph 



75 




[0269] Methyl 3^4-(2-hydrcocyethyt)-3K)xcH3,^ (300 mg) was dissolved 

25 in dichloromethane (5 ml), and triethylamine (0.3 ml) was added to the resultant solution, and cooled to 0°C. Meth- 
anesuHbnyl chloride (0.1 mi) was stirred into the mixture at 0°C for 1 hour. The reaction solution was poured into a %5 
citric acid aqueous solution, and then extracted with ethyl acetata The resultant organic layer was dried over magne- 
sium sulfate and concentrated to obtain a mesyl compound. Sodium hydride (58 mg) was suspended in anhydrous 
DMF (3 ml), and a solution of 1 ,1<fiphenylethanethiol (319 mg) in anhydrous DMF (4 ml) was added to the suspension 
30 at 0°C, followed by stirring at room temperature for 1 hour. A solution of the above mesyl compound in anhydrous DMF 
(4 ml) was added to the resultant mixture, and the mixture was stirred at room temperature for 2 hours. The solvent was 
distilled off under reduced pressure, and the residue was poured into a 5% citric acid aqueous solution, and then 
extracted with ethyl acetate. The resultant organic layer was dried over magnesium sulfate and then concentrated. The 
resultant residue was purified by column chromatography (silica gel: hexane/ethyt acetate = 2/1) to obtain the object 
35 compound (254 mg, yield 50%). 

1 H-NMR (300 MHz, CDCfe) 8 2.08 (3H. s), 2.55-2.61 (4H, m), £92 (2H, t. J=7.8 Hz), 3.66 (3H, s), 3.81 (2H, t, J=8.1 
Hz). 4.52 (2H, s). 6.31 (1H, dd, J=2.1. 7.5 Hz), 6.79-6.87 (2H, m), 7.22-7.34 (6H, m), 7.42-7.45 (4H, m). 
IR (liquid film method) 3586, 3056, 2980, 2951, 1890, 1737, 1685. 1609. 1591. 1481. 1442, 1400, 1372, 1315, 
40 1242, 1172, 1125. 1092, 1045, 931. 823, 763. 742, 701. 661 cm" 1 
Mass (El. m/e) 475 (M*) 

Example 14 

45 [0270] Methyl (4-(3-(2-naphthylrnethylanrB 



so 



55 
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[0271] (4K3K2-naphthy1methytanri (166 mg) was dissolved 

in DMF (3 ml), and potassium carbonate (63 mg) and methyl bromoacetate (0.045 ml) were added to the resultant solu- 
tion at 0°C, followed by stirring at room temperature for 16 hours. The reaction solution was diluted with ethyl acetate, 
washed with saturated brine, and dried over anhydrous sodium sulfate. The solvent was then distilled off under reduced 
pressure, and the residue was purified by column chromatography (silica gel: ethyl acetate/rvhexane = 2 : 3) to obtain 
the object compound (140 mg, yield 73%). Colorless oily substance 

1 H-NMR (300 MHz, CDCfe) 6 1.76-1.92 (1H. m), 2.13-2.30 (1H, m). 2.71-2.83 (1H, m). 2.86-2.98 (1H, m), 3.00-352 
(3H, m), 3.28 (1H, ddd, J=12.1, 4.9. 2.7 Hz), 3.71 (1H, dd, J=13.7, 9.3 Hz), 3.81 (3H, s), 4.04*4.23 (2H, m), 4.35 
(1H, dd, J=13.7, 3.0 Hz), 4.46 (1H, br. s). 4.68 (2H, s), 6.12 (1H, dd. J=8.2, 1.1 Hz), 6.28 (18, dd, J=8.2, 1.4 Hz), 
6.54 (1H, t J=8.2 Hz), 7.22 (1H, dd, J=8.4, 1.8 Hz), 7.48-7.84 (2H, m), 7.64 (1H, br. s), 7.69-7.78 (2H, m), 7.81- 
7.88 (1H,m). 

IR (liquid film method) 3217, 2951, 2879, 1757, 1611, 1578. 1484, 1348, 1327, 1210, 1174, 1108, 910, 859. 822, 
755, 730.646 cm* 1 
Mass (El, m/e) 420 (M+) 

Example 15 

[0272] Methyl (1 -<2-(1 ,1 -d^errylethy»thio)ethyl)-1 ^,3,4-tetrariydroqiJirK)lin-5-yloxy)acetate 



[0273] The same process as Example 8 was repeated except that 1 -{2-<1 , 1 <Jiphenylethyfthio)ethyf)-5-hydroxy- 
1 ,2,3,4-tetrahydroquinoline (60 mg) was used to obtain the object compound (51 mg, yield 72%). 

1 H-NMR (300 MHz, CDCy 6 1.78-1.89 (2H, m), 2.06 (3H, s), 2.47-2.55 (2H, m), 2.69 (2H, t, J=6.6 Hz), 3.04-3.18 
(4H, m). 3.78 (3H, s), 4.58 (2H, s), 5.91 (1H, d. J=8.4 Hz), 6.02(1 H, d, J=8.4 Hz), 6.86 (1H, t, J=1. 8.4 Hz). 7.20- 
7.35 (6H. m), 7.3&-7.47 (4H. m). 

IR (liquidfilm method) 2930, 1763, 1605, 1578, 1493. 1464. 1444, 1336, 1286, 1 195, 1 160, 1 123, 1064, 1029. 760. 
702 cm' 1 

Mass (El, m/e) 461 (M+) 



[0274] Methyl (H2-(1.1-dphenytetriy^ 




COOMe 



Example 16 



60 



EP 1028 113 A1 



5 



go 

o 




w 



^-COOMi 



le 



is [0275] Methyl ( 1 ^2-riydraxyethy0-2,3 A5-tetrarrydro-1 H- 1 -benzazepirv6-yloxy)acetate (370 mg) was dissolved in 
methylene chloride (15 ml), and the resultant solution was stirred at 0°C. Triphenylphosphine (1085 mg) and carbon 
tetrabromide (922 mg) were added to the solution, and the mixture was stirred at 0°C. After disappearance of the raw 
materials was confirmed, a saturated sodium bicarbonate aqueous solution (15 ml) was added to the reaction solution, 
and the mixture was then extracted with ethyl acetate. The resultant organic layer was washed with saturated brine, 

20 dried over anhydrous sodium sulfate and concentrated. The resultant residue was purified by column chromatography 
(silica gel: hexane/ethyl acetate = 1/1) to obtain a crude product 1 , 1 -diphenylethanethiol (428 mg) was dissolved in 
DMF (10 ml) under an argon atmosphere, and the resultant solution was stirred at 0°C. Sodium hydride (65 mg) was 
added to the solution, and the mixture was stirred at 0°C for 5 minutes. A solution of the crude product in DMF (3 rrrf) 
was added to the mixture at 0°C. After disappearance of the raw materials was confirmed, the reaction solution was 

25 added to a saturated ammonium chloride aqueous solution (30 ml), and then extracted with ethyl acetate. The resultant 
organic layer was washed with saturated brine, dried over anhydrous sodium sulfate and concentrated. The resultant 
residue was purified by column chromatography (silica gel: hexane/ethyl acetate = 8/1) to obtain the object compound 
(532 mg, yield 84%). 

30 1 H-NMR (360 MHz, CDCfe) 8 1.50-1.68 (4H, m), 2.05 (3H, s), 2.45-2.53 (2H, m), 2.78-2.95 (4H, m), 3.00-3.15 (2H, 
m), 3.78 (3H, s), 4.59 (2H, s), 6.35 (2H, d, J=8.1 Hz), 6.95(1 H, t, J=8.1 Hz), 7.17-7.36 (6H, m), 7.38-7.44 (4H, m). 
IR (liquid film method) 2926, 1765, 1599, 1466, 1444. 1210, 1141, 1114, 731, 698 cm- 1 
Mass(El.m/e)475(M*) 

35 Example 17 

[0276] Methyl (3^2^diphenytmetriytthio)e 



[0277] Methyl (3^2^methanesurfonyto^ (1 61 mg) was dissolved in ethyl acetate 

(3 ml), and 5% Pd/C (34 mg) and acetic acid (84 pi) were added to the resultant solution, and the mixture was stirred 
so at room temperature under a hydrogen atmosphere for 13.5 hours. The reaction solution was filtered with Celite, and 
the filtrate was concentrated under reduced pressure. 

[0278] Diphehytmethanethiol (128 mg) was dissolved in DMF (2 ml), and t-BuOK (66 mg) was added to the result- 
ant solution, and the mixture was stirred at room temperature for 5 minutes, A solution of the reaction residue in DMF 
(1 .5 ml) was added to the above solution at room temperature for 1 0 minutes. The reaction solution was poured into a 
55 water layer, and then extracted with ethyl acetate twice. The combined organic layers were washed with saturated brine, 
dried over sodium sulfate, and concentrated under reduced pressure. The resultant residue was purified by column 
chromatography (silica gel: n-hexane/ethyl acetate = 3/1) to obtain the object compound (176 mg, yield 83%). 



40 




^COOMe 
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1 H-NM R (300 MHz, CDCI3) 8 1 .87-1 .76 (1 H, m), 2.03-1 .91 (1 H. m), 2.48-2.42 (2H, m). 3.56-3.45 (1 H, m), 3.79 (3H, 
s), 4.59 (1 H, t J=88 Hz). 4.13 (1 H, dd, J=8.8, 6.0 Hz), 4.87 (2H, s), 5.15 (1 H, s), 6.91-6.69 (3H, m), 7.61-7.20 (10H, 
m). 

IR (KBr method) 3062, 3030, 2954, 1856, 1769, 1622, 1599, 1491, 1454, 1377, 1296, 1189, 1114, 1079, 1031. 
1002, 953. 91 1 . 830. 752. 704 cm* 1 
Mass (El, m/e)434(M + ) 

Example 18 

[0279] Methyl (3-(2-(1 , 1 -diphenylethytthk))e^ 



o 

^-COOMe 



[0280] The same process as Example 17 was repeated except that methyl (3-(2-(methanesuKortytGKy)ethyf)benzo 
furan-7-yloxy)acetate (284 mg) and 1.1-cfiphenylethanethiol (240 mg) were used to obtain the object compound (370 
mg, yield 95%). 

1 H-NMR (300 MHz, CDCI3) 6 1.86-1.59 (2H, m), £06 (3H, s), 2.41-2.26 (2H, m), 3.50-3.42 (1H, m), 3.78 (3H, s), 

4.07 (1H, dd, J=8.8. 6.0 Hz), 4.51 (1H, t. J=8.8 Hz). 4.69 (2H, s), 6.76-6.63 (3H. m). 7.44-7.22 (10H. m). 

IR (liquid film method) 3060. 3032, 2956, 2932, 1765, 1742, 1622, 1595, 1491, 1458, 1444, 1377, 1294, 1216, 

1 191, 1114. 1029. 953. 830, 764, 743. 700 cm 1 

Mass (El, m/e) 448 (M+) 

Example 19 

[0281 ] Methyl (+)-3K2-(3-(2-hydroxypheny0pro 




O 

^- COOMe 



[0282] (+)-3K24iydroxyethyJ)-2,3<ti acid (1 80 mg) was dissolved in dichloromethane 

(3 ml), and cooled to 0°C. Triethylamine (0.072 ml) and methanesurfonyl chloride (0.15 ml) were added to the resultant 
solution, and the mixture was stirred at 0°C for 30 minutes. The reaction solution was poured into water, and then 
extracted with ethyl acetate twice. The combined organic layers were washed with saturated brine, and dried over 
sodium sulfate Sodium sulfate was filtered off. and the filtrate was concentrated. 

3-(2^ethoxym8thoxypher»y0 (1 97 mg) was dissolved in dimethytformamide (5 ml), and potassium t-butax- 

ide (96 mg) was added to the resultant solution, and the mixture was stirred at room temperature for 1 0 minutes. A solu- 
tion of the previously prepared mesylate in dimethyHbrmarnide (2 ml) was added to the reaction solution, and the 
mixture was stirred at room temperature tor 50 minutes. The reaction solution was poured into water, and the extracted 
with ethyl acetate twice. The combined organic layers were washed with saturated brine, and dried over sodium sulfate. 
Sodium sulfate was filtered off. and the filtrate was concentrated. The residue was dissolved in methanol (5 ml), and a 
2N HOAnethanol solution (0.5 ml) was added to the resultant solution, and the mixture was stirred at room temperature 
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for 19 hours. The reaction solution was concentrated, and the residue was purified by flash column chromatography 
using silica gel (eJution solvent: hexane/ethyl acetate = 2/1) to obtain the object compound (168 mg, yield 64%). 

1 H-NHR (300 MHz, CDCI3) 6 1.80-2.07 (4H. m), 2.51-2.60 (4H, m), 2.73 (2H, t, J=7.1 Hz), 3.54-3.63 (1H, m), 3.80 
5 (3H, s). 4.30 (1H, dd, J=5.8, 9.1 Hz), 4.69 (1H, t. J=9.1 Hz), 4.73 (2H, s), 5.42 (1H, s). 6.71-6.89 (5H, m). 7.12-7.06 

(2H, m). 

IR (KBr method) 3433. 2949. 1744. 1592, 1488. 1456. 1232. 1 187. 1 1 14. 755 cm* 1 
Mass (El, nVe) 402 (M+) 

10 Example 20 

[0283] (4-<2-(dirjheriylmethy^ .4-benzoxazin-8-yloxy)acetic acid 




[0284] Methyl (4-(2-(d'phenylmethylthb)etr^ (439 mg) was dis- 

solved in methanol (8.0 ml), and a 4.89N sodium hydroxide aqueous solution (0.60 ml) was added to the resultant solu- 
tion, and the mixture was stirred at room temperature for 2 hours. The solvent was distilled off under reduced pressure. 
30 and the residue was poured into a 5% citric acid aqueous solution, and then extracted with ethyl acetate. The resultant 
organic layer was washed with water and saturated brine, dried over magnesium sulfate, and then concentrated. The 
residue was recrystallized from ethyl acetate/n-hexane to obtain the object compound (381 mg. yield 90%). Colorless 
needle crystal: mp. 172.5°C (recrystallized from ethyl acetate/h-hexane) 

35 *H-NMR (300 MHz, CDCI3) 8 2.60 (2H. m). 3.27 (2H. t, J=4 Hz). 3.37 (2H. m), 4.24 (2H, t J=4 Hz), 4.61 (2H, s), 
5.23 (1H. s), 6.10 (1H,dd, J=1,8 Hz), 6.31 (1H, dd, J=1, 8 Hz), 6.66 (1H, t, J=8 Hz), 7J22-7.37 (6H, m), 7.42-7.46 
(4H, m). 

IR (KBr method) 3030, 2989, 2590, 1743, 1610, 1576, 1487, 1451, 1431, 1348, 1259, 1240, 1214, 1186, 1160. 
1131. 1102, 1081, 1048, 752, 703 cm" 1 
40 Mass (El, m/e) 435 (NT) 



Elemental analysis 


Calcd 
Found 


C:68.94% 
C:68.85% 


H:5.79% 
H:5.77% 


NS.22% 
N3.24% 


S:7.36% 
S:7.25% 



50 Example 21 

[0285] (4-(2-(1.1«Jiphenyletriy^ acid 
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o 

o. 



Lph 

"3 



COOH 



[0286] The same process as Example 20 was repeated except that methyl (4-(2-(1 ,1 -diphenylethyfthio)ethyf)-3.4- 
dihydro-2H-1 ,4-benzoxazir>-8-yloxy)acetate (915 mg) was used to obtain the object compound (682 mg, yield 77%). 
Colorless needle crystal: mp. 161-161 .5°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDCI3) 5 2.06 (3H, s), 2.52 (2H, t, J=7.5 Hz), 3.14 (2H, t. J=7.5 Hz), 3.22 (2H, t, J=4.5 Hz), 4.23 
(2H, t, J=4.5 Hz), 4.61 (2H, s). 6.06 (1H, dd. J=1. 8 Hz). 6.31 (1H, dd. J=1, 8 Hz), 6.68 (1H, t J=8 Hz), 7.22-7.35 
(6H, m), 7.39-7.44 (4H t m). 

IR (KBr method) 3450, 3058, 2928, 1744, 1609. 1506, 1489. 1433. 1348, 1241, 1214, 1187, 1162, 1131. 754, 737, 

723.698 cm- 1 

Mass (El, m/e) 449 (M 4 ) 



Elemental analysis 


Calcd 
Found 


C:69.46% 
Cm70% 


H:6.05% 
H:6.17% 


N3.12% 
NS.15% 


S:7.13% 
S:7.45% 



Example 22 

[0287] (4-(2-(1,lKfiphenyt-2.2.2-M^ acid 




[0288] Methyl (4^2-(1.1-diprH^2.2.2-triflu^^ 

(585 mg) was dissolved in ethanol (1 5 ml), and a 4.89N sodium hydroxide aqueous solution (0.50 ml) was added to the 
resultant solution, and the mixture was stirred at room temperature for 3 hours. The solvent was distilled off under 
reduced pressure, and the residue was poured into a 5% otic acid aqueous solution, and then extracted with ethyl ace- 
tate. The resultant organic layer was washed with water and saturated brine, dried over magnesium sulfate, and then 
concentrated. The residue was recrystallized from ethyl acetate/n-hexane to obtain the object compound (472 mg, yield 
83%). 
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Colorless plate crystal: mp. 140-1 40. 5°C (recrystailized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDQ3) 8 2.56 (2H, t J=7.5 Hz), 3.19 (4H, m), 4.23 (2H m), 4.61 (2H, s), 5.98 (1 H, dd, J=1 , 8 
Hz), 6.30 (1H, dd, J=1. 8 Hz), 6.65 (1H, t. 1=8 Hz), 7.32-7.36 (6H, m), 7.42-7.46 (4H, m). 

IR (KBr method) 3430, 3040. 2894, 1748, 1611, 1502, 1487, 1448, 1435. 1348, 1243. 1216, 1187, 1149. 1129, 
750, 716.698 cm 1 
Mass (El. m/e) 503 (M*). 



Elemental analysis 


CaJcd 
Found 


C: 61.58% 
C: 61.68% 


H:4.85% 
H:4.85% 


N:2.76% 
N:2.87% 


S$.32% 
S:6.54% 


F:11.24% 
F:11.37% 



Example 23 

[0289] (4-(2-(1 ,1 -bis-(44luor<x>heny^ ,4-benzcxazin-8-yloxy)acetic acid 




[0290] The same process as Example 20 was repeated except that methyl (4-(2-(1 , 1 -bis-(44luorophenyf)ethyI- 
thio)ethy1)-3,4-dihydro-2H-1 ,4-benzoxazin-8-yloxy)acetate (254 mg) was used to obtain the object compound (166 mg, 
yield 67%). 

Colorless needle crystal: mp. 142-143°C (recrystailized from ethyl acetate/h-hexane) 

1 H-NMR (300 MHz. CDCI3) 6 2.02 (3H, s). 2.50 (2H. t. J=7.6 Hz). 3.21 (2H. t. J=7.6 Hz), 3.26 (2H, t J=7.6 Hz), 4.25 
(2H, t J=4.4 Hz), 4.62 (2H, s), 6.06 (1H, dd, J=8.2. 1.1 Hz). 6.31 (1H, dd. J=8.2, 1.1 Hz). 6.69 (1H, t. J=8.2 Hz), 
6.95-7.03 (4H, m), 7.33-7.40 (4H, m). 

IR (KBr method) 2926, 1744, 1715, 1611, 1504, 1454, 1431, 1346, 1238. 1214, 1187, 1162, 1131. 1108, 1064, 

832, 756 cm* 1 

Mass (El, m/e) 485 (M*) 



Elemental analysis 


CaJcd 
Found 


C: 64.32% 
C: 64.22% 


H:5.19% 
H5.13% 


N2.88% 
N2.99% 


SS.60% 
S:6.61% 



Example 24 

[0291] (4^2-(1-metr^1-pteryl^ acid 
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(X 



0 



°^-COOH 



[0292] The same process as Example 20 was repeated except that methyl (4-{2-{1 -methyl-1 -phenyl ethytthio)ethyf)- 
3,4-dihydro-2H-1 ,4-benzoxazin-8-ylGxy)acetate (358 mg) was used to obtain the object compound (271 mg, yield 78%). 

Colorless needle crystal: mp. 1 14°C (recrystallized from ethyl acetate/n-hexane) 

^NMR (300 MHz, CDCy 8 1.72 (6H, s). 2.42 (2H, m), 3.10 (2H, m), 3.19 (2H, t J=45 Hz), 4.22 (2H, t, J=45 Hz), 
4.60 (2H, s), 5.98 (1H. dd, J=1, 8 Hz), 6.29 (1H, dd, J=1, 8 Hz), 6.66 (1H, t, J=8 Hz), 7.24 (1H, m), 7.35 (2H, m), 
7.56 (2H,m). 

IR(KBr method) 2962, 2924, 1744, 1611, 1506, 1487, 1433, 1350, 1245, 1212, 1187, 1164; 1129, 752, 705,698 
cm' 1 

Mass (El, 171/6)387(1^) 



Elemental analysis 


Calcd (-fO^HgO) 
Found 


C:64.20% 
C:64.12% 


H:6.57% 
H:6.51% 


N3.56% 
N3.57% 


S:8.16% 
S:8.03% 



Example 25 

[0293] (4^2-(benzytthio)ethyf)-3,4-dihydro-2KI-1 ,4-benzaxazin-8-yloxy)acetic acid 

go 

^-COOH 



[0294] Methyl (4-(2-hydroxyethyl)-3 p 4-dihydro-2l+1 ,4-benzoxazin-8-yloxy)acetate (242 mg) was dissolved in meth- 
ylene chloride (5 ml), and the resultant solution was cooled to 0°C. Triethylamine (0.38 mi) and methanesuHonyt chlo- 
ride (0.10 ml) were added to the solution, and the mixture was stirred at 0°C for 1 hour. The reaction solution was 
poured into a 3% citric acid aqueous solution, and then extracted with ethyl acetate. The resultant organic layer was 
washed with water and saturated brine, dried over sodium sulfate, and then concentrated to obtain the mesyl com- 
pound. 

[0295] Anhydrous DMF (15 ml) was added to sodium hydride (72 mg) to form a suspension, and a solution of phe- 
nyl methanethiol (0.5 ml) in anhydrous DMF (1 ml) was added to the suspension at 0°C, followed by stirring at room tem- 
perature for 30 minutes. A solution of the above mesyl compound in anhydrous DMF (1 ml) was added to the resultant 
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mixture at room temperature for 1 hour. The solvent was distilled off under reduced pressure, and the residue was 
poured into a 3% citric acid aqueous solution, and then extracted with ethyl acetate. The resultant organic layer was 
washed with water and saturated brine, dried over sodium sulfate, and then concentrated. The residue was recrystal- 
Hzed from ethyl acetate/n-hexane to obtain the object compound (199 mg, yield 61%). 

Colorless needle crystal: mp. 127-131°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDCI3) 6 2.61 (2H, t. J=7.6 Hz). 3.30-3.38 (4H, m), 3.76 (2H, s), 4.27 (2H, t. J=4.4 Hz), 4.63 
(2H, s), 6.25 (1H, dd, J=8.2, 1.1 Hz), 6.32 (1H, dd, J=8.2, 1.1 Hz), 6.72 (1H, t, J=8.2 Hz), 7.25-7.35 (5H, m). 
IR (KBr method) 2898, 1742, 1711, 1611, 1576, 1506, 1487, 1456, 1431, 1350, 1325, 1263, 1241, 1214, 1187, 
1160,1129, 1104 cm 1 
Mass (El, m/e) 359 (M+) 



Elemental analysts 


CakxJ 
Found 


C: 63.49% 
C: 6350% 


H:5.89% 
H:5.90% 


N:3.90% 
N3.97% 


S:8.92% 
S«.78% 



Example 26 

[0296] (4-(2-(2,2-diphenytpropylthio^ ,4-benzoxazin-8-yloxy)acetic acid 




^-COOH 



[0297] The same process as Example 20 was repeated except that methyl (4-(2-(2,2<liphenytpropytthio)ethyI)-3.4- 
dihydro-2H-1 ,4-benzoxazin-8-ylaxy)acetate (1 19 mg) was used to obtain the object compound (85 mg, yield 74%). 

Colorless needle crystal: mp. 138-139°C (recrystallized from ethyl acetate/n-hexane) 

*H-NMR (300 MHz, CDCy 8 1.78 (3H, s), 2.35 (2H, t, J=7.1 Hz), 3.24-3.33 (6H, m), 4.23 (2H, t, J=4.4 Hz), 4.62 
(2H, s), 6.28-6.33 (2H. m), 6.76 (1H, t J=85 Hz), 7.17-7.31 (10H, m). 

IR (KBr method) 3514, 3428, 3392. 2926, 1742, 1611, 1576, 1508, 1487, 1460, 1435, 1350, 1245, 1212, 1187, 
1 164, 1 129. 1046. 754, 700 cm -1 
Mass (El, m/e) 463 (M+) 



Example 27 



[0298] (4-(2-(1 ,1 -bisr(3-thieny0ethylth^^ ,4*enzoxazin-8-yloxy)acetic acid 
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15 



20 



25 



[0299J Methyl (4-(2-(1 ,1 ^^3-thienyi)ethyHhio)ethyl-3,4-dihydro-2H-1 ,44>enzoxazin-8-ylaxy)acetate (1 83 mg) was 
dissolved in THF (1 ml) and methanol (2 ml), and a 2N sodium hydroxide aqueous solution (0.4 mL) was added to the 
resultant solution at room temperature for 20 minutes. The solvent was distilled off under reduced pressure, and the res- 
idue was poured into a 5% citric acid aqueous solution, and then extracted with ethyl acetate. The resultant organic 
layer was washed with water and saturated brine, dried over sodium sulfate, and then concentrated. The residue was 
recrystallized from ethyl acetate/h-hexane to obtain the colorless granular object compound (161 mg, yield 91%). 

Colorless granular crystal: mp. 149°C (recrystallized from ethyl acetate/h-hexane) 

1 H-NMR (300 MHz, CDCI3) 8 2.05 (3H. s). 2.54 (2H, t, J=7.4 Hz), 3.17 (2H, t, J=7.4 Hz), 3.25 (2H, t, J=4.4 Hz), 4.25 
(2H, t J=4.4 Hz), 4.62 (2H, s), 6.11 (1H, dd, J=8.2, 1.1 Hz), 6.31 (1H, dd, J=8.2, 1.1 Hz), 6.72 (1H, t, J=8.2 Hz), 
7.12 (2H, dd, J=3.0. 1 .4 Hz), 7.14 (2H, dd, J=5.2, 1.4 Hz), 7.29 (2H, dd, J=5.2, 3.0 Hz). 

IR (KBr method) 3432, 3092, 2970. 2922, 1744, 1715, 1700. 1607, 1574, 1506, 1487, 1464, 1456. 1437, 1431, 
1371, 1352. 1330. 1278, 1251, 1241, 1212, 1189, 1170, 1127, 1683, 1042 cm" 1 
Mass (El, m/e) 461 (M*) 



30 



35 



Elemental analysis 


Calcd (4O.4H2O) 
Found 


C:56.36% 
C:56.34% 


H:5.12% 
H:5.04% 


N2.99% 
N3.03% 


S:20.52% 
S:20.45% 



Example 28 

[0300] (4^2^dipheny1rnethoxy)ethyO-3,4Kfihydrc>2H-1 ,4-benzoxazin-8-yloxy)acetjc acid 



40 



45 



50 



90 



Ph 



^-COOH 



[0301] Methyl (4K2n(d|>heny»m^^ (320 mg) was cfis- 

55 solved in THF (1 ml) and methanol (2 ml), and a 2N sodium hydroxide aqueous solution (0.9 ml) was added to the 
resultant solution, and the mixture was stirred at room temperature for 1 hour. The solvent was distilled off under 
reduced pressure, and the residue was poured irrto a 5% titnc acid aqueous 

tate. The resultant organic layer was washed with water and saturated brine, dried over sodium sulfate, and then con- 
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cerrtrated. The residue was recrystallized from ethyl acetatem-hexane to obtain colorless needle crystals of the object 
compound (221 mg, yield 71%). 

Colorless needle crystal: mp. 112-1 13°C (recrystallized from ethyl acetate/n-hexane) 
5 1 H-NMR (300 MHz, CDCI3) 5 3.48 (2H, t, J=4.4 Hz), 3.54 (2H, t. J=5.4 Hz), 3.65 (2H, t J=54 Hz), 4.26 (2H ( t, J=4.4 

Hz), 4.64 (2H, s), 5.34 (1H, s), 6.32 (1H, dd, J=8.2, 1.2 Hz), 6.41 (1H, dd, J=8.2, 1.2 Hz), 6.73 (1H, t, J=8.2 Hz), 
7.20-7.32(1 OH, m). 

IR (KBr method) 2894, 2866, 2678, 1744, 1613, 1576, 1506, 1489, 1454, 1439, 1350, 1328, 1278, 1247, 1212, 
1189. 1152, 1110, 1079. 754, 741, 698 cm' 1 
10 Mass(EI,m/e)419(M+) 



15 



Elemental analysis 


CakxJ 
Found 


C:71.58% 
C:71.22% 


H:6.01% 
H:5.98% 


N3.34% 
N3.40% 



20 Example 29 

[0302] (4-(2^1,1<Jiphenytethaxy)ethyty^ ,4-benzoxazin-8-yloxy)acetic acid 



30 



35 



40 



45 



50 



LPh 




[0303] The same process as Example 28 was repeated except that methyl (4-(2-(1,1-diphenylethoxy)ethyl)-3,4- 
dihydn>2H-1 ,4-benzGxaziiv8-ylaxy)acetate (308 mg) was used to obtain the object compound (1 93 mg, yield 65%). 

Colorless granular crystal: mp. 108°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CDCy 8 1.83 (3H. s), 3.40-3.51 (6H, m), 427 (2H. t. J=4.4 Hz), 4.63 (2H, s), 6.30 (1H, dd. 
J=8.2, 1.1 Hz), 6.33 (1H, dd, J=8.2, 1.1 Hz), 6.69 (1H. t. J=8.2 Hz), 7.17-7.33 (10H, m). 

IR (KBr method) 3060, 2986. 2910. 2876. 1746, 1613. 1578, 1489, 1448. 1437, 1348, 1241, 1214, 1187, 1151. 
1 106. 1075, 1052. 768. 758, 700 cm' 1 
Mass (El, m/e) 433 (M*) 

Example 30 

[0304] (4-{4,4^'phenytperrty1)-8-+iydrox^^ ,4-benzoxazin-8-ylaxy)acetic acid 



55 



69 



EP 1028 113 A1 




[0305] Methyl (4-(4,4<iiphenytperrty1^ (308 mg) 

was dissolved in THF (1 mf) and methanol (2 ml), and a 2N sodium hydroxide aqueous solution (0.8 ml) was added to 
the resultant solution, and the mixture was stirred at room temperature for 20 minutes. The solvent was distilled off 
under reduced pressure, and the residue was poured into a 5% citric acid aqueous solution, and then extracted with 
20 ethyl acetate. The resultant organic layer was washed with water and saturated brine, dried over sodium sulfate, and 
then concentrated. The residue was recrystallized from ethyl acetate/n-hexane to obtain colorless granular crystals of 
the object compound (249 mg, yield 79%). 



Colorless granular crystal: mp. 133°C (recrystallized from ethyl acetate/n-hexane) 
25 1 H-NMR (300 MHz, CDCI3) 8 1.36-1.48 (2H, m), 1.63 (3H, s). 2.08-2.17 (2H, m). 3.16 (2H, t, J=8.4 Hz), 3.21 (2H, 
t, J=4.4 Hz), 455 (2H, t, J=4.4 Hz), 4.62 (2H, s), 6.26 (1H, d, J=8.5 Hz), 6.30 (1H, d, J=8.0 Hz), 6.71 (1H, t, J=8.2 
Hz), 7.16-752 (6H, m), 753-7.31 (4H, m). 

IR (KBr method) 3424, 2932, 2876, 1744, 1613, 1576, 1489, 1462, 1435, 1371, 1350, 1325. 1245, 1209, 1187, 
1164, 1137, 1110, 1042, 1029. 911, 890. 752. 708 cm* 1 
30 Mass (El, m/e) 431 (M*) 



Elemental analysis 


Calcd (4O.25H2O) 
Found 


C:74.37% 
C:74.36% 


H£.82% 
HS.81% 


N:3.21% 
N:3.21% 



40 Example 31 

[0306] (4-<2-<1 J«fiphenylethytth»)ethy1)-3KW^ acid 

LPh 

^-COOH 



55 



[0307] The same process as Example 26 was repeated except that methyl (4-(2-(1,1-cfiphenylethylthio)ethyl)-3- 
oxo-3,4-dihydro-2H-1 ,4-benzoxazin-8-ytoxy)acetate (170 mg) was used to obtain the object compound (155 mg, yield 
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94%). 

Colorless powder: mp. 106°C (recrystallized from dichlorometrane/h-hexane) 

1 H-NMR (300 MHz, CDOg) 8 2.08 (3H, s), 2.57 (2H, m), 3.81 (2H, m), 4.60 (2H t s), 4.70 (2H, s), 6.16 (1H, dd, J=1, 
8 Hz), 6.61 (1N, dd, J=1. 8 Hz), 6.84 (1H, t, J=8 Hz), 7.21-7.34 (6H, m), 7.40-7.45 (4H, m). 
IR (KBr method) 3638, 2924, 1734, 1655, 1611, 1591, 1485, 1421, 1232, 1199, 1149, 1052,766, 737, 700 cm 1 
Mass (El, m/e) 463 (M+) 



Elemental analysis 


CaJcd(+1.0H2O) 
Found 


C:64.85% 
C:65.02% 


H:5.65% 
H:5.46% 


N2.91% 
N2.76% 


S:6.66% 
S:6.49% 



Example 32 

[0308] (4-((dipheriy1metryk»rbamoy0n^ ,4-benzoxazin-8-ytoxy)acetic acid 




[0309] Methyl (4^(diphenylmethylcarbamoy0methy0 (260 
mg) was suspended in a solvent mixture of methanol (20 ml) and THF (1 0 ml) , and the resultant suspension was stirred 
at room temperature. A 1 N sodium hydroxide aqueous solution (2 ml) was added to the resultant solution, and the mix- 
ture was stirred at room temperature for 3 hours, followed by concentration. Water (69 mQ was added to the residue, 
and 1N hydrochloric acid was added to the mixture to adjust pH to 3, followed by extraction with ethyl acetate. The 
resultant organic layer was washed with saturated brine, dried over sodium sulfate, and then concentrated. The residue 
was recrystallized from ethyl acetate/h-hexane to obtain the object compound (1 94 mg, yield 77%). mp. 232.0-234.0°C 

*H-NMR (390 MHz, DMSOdg) 6 4.66 (4H, s), 4.69 (2H, s), 6.10 (1H, d, J=8.4 Hz), 6.60 (1H, dd, J=1.2, 8.4 Hz), 

6.67 (1H, dd, J=1.2, 8.4 Hz), 6.89 (1H, t J=84 Hz), 752-7.38 (10H, m), 9.16 (1H. d J=8.7 Hz). 

IR (KBr method) 3300, 1737, 1682, 1660, 1612, 1541, 1484, 1400, 1286, 1236, 1192, 1160, 1106, 1057,974, 862, 

765,699 cm" 1 

Mass (El, m/e) 446 (NT) 



Elemental analysis 


CaJcd 
Found 


C:67.26% 
C:67.11% 


H:4.97% 
H:5.09% 


NS.27% 
N«.33% 



Example 33 

10310] 3^4-(2-(1.1-diphenyiethyt^ acid 
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10 




[0311] Methyl 3^4-(2-(1,1-diphenylethyl^ (245 mg) 

is was cfissolved in a solvent mixture of ethanol (2.0 ml) and THF (2.0 ml), and a 1 .ON sodium hydroxide aqueous solution 
(1.1 ml) was added to the resultant solution, and the mixture was stirred at room temperature for 3 hours. The solvent 
was distilled off under reduced pressure, and a 1 .ON hydrochloric acid aqueous solution (1 .1 ml) was added to the res- 
idue. The mixture was diluted with water, and then extracted with ethyl acetate. The resultant organic layer was dried 
over magnesium sulfate, and then concentrated. The residue was recrystallized from ethyl acetate/n-hexane to obtain 
20 the object compound (169 mg, yield 70%). 



mp. 110.1°C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz, CD3OD) 8 2.03 (3H, s), 2.53-2.58 (4H, m), 2.89 (2H. t, J=7.5 Hz), 3.87 (2H, t, J=7.7 Hz), 4.54 
(2H, s), 6.47 (1H, dd, J=1.7, 8.0 Hz), 6.83-6.92 (2H, m), 7.18-7.30 (6H, m), 7.36-7.40 (4H, m). 
25 IR (KBr method) 3448, 3052, 1685, 1590, 1480, 1443. 1398. 1319, 1219. 1126. 1092. 1034, 954, 823, 743, 701, 
559. 491 cm' 1 
Mass (El. m/e) 461 (IvT) 



30 



35 



40 



Elemental analysis 


Calcd 
Found 


C:70.26% 
C:70.35% 


H:5.90% 
H:5.80% 


N:3.03% 
N2.97% 


S:6.95% 
S:7.03% 



Example 34 

[0312] (1-(2-(1,1<fipheny1ethylmk>)eth^ acid 



90 



50 



-COOH 



[0313] Methyl (1-<2-<1 .l^phenylethyrlh^ (268 mg) was dissolved 

55 in methanol (10 ml) and THF (5 ml), and the resultant solution was stirred at room temperatura A 1N sodium hydroxide 
aqueous sotution (1 .00 ml) was added to the solution, and the mixture was stirred at room temperatura After disappear- 
ance of the raw materials was confirmed, the solvent was distilled off under reduced pressure Water (20 mi) was added 
to the residue; and the resultant mixture was neutralized with 1 N hydrochloric acid (1 .00 ml), and then extracted wfth 
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ethyl acetate. The resultant organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and 
then concentrated. The residue was recrystallized from methylene chloride/hexane to obtain the object compound (1 73 
mg, yield 67%). 

Pale yellow needle crystal: mp. 150.5-152.0°C 

1 H-NMR (300 MHz, CDCI3) 8 1.80-190 (2H, m), 2.06 (3H, s), 2.47-2.55 (2H, m), 2.67 (2H, t, J=6.6 Hz), 3.04-3.19 
(4H. m), 4.61 (2H, s). 5.93 (1 H, 6. J=8.1 Hz), 6.05 (1 H, d, J=8.1 Hz), 6.88 (1 H, t, J=8. 1 Hz), 7.20-7.34 (6H, m), 7.39- 
7.46 (4H, m). 

IR (KBr method) 1744, 1745. 1605, 1574, 1493. 1466. 1433. 1249, 1201, 1164, 1127. 1062, 1029. 913. 756. 698 
cm" 1 

Mass (FAB. m/e) 448 (M + H*) 
Example 35 

[0314] (1-(2-(1.1-dipher^ethyHh^ acid 




^COOH 



[0315] The same process as Example 34 was repeated except that methyl (1 -(2-(1 , 1-diphenylethytthio)ethyl)- 
2,3,4,5-tetrahydro-1 H-1 -benzazepin-6-ytoxy)acetate (283 mg) was used to obtain the object compound (1 71 mg, yield 
62.%). 

1 H-NHR (300 MHz. CDCI3) 5 1 .68-1.52 (4H, m), 2.05 (3H, s), 2.45-2.53 (2H, m), 2.80-2.91 (4H, m), 3.06-3.14 (2H, 
m). 4.63 (2H, s), 6.39 (2H. d, J=8.1 Hz). 6.97 (1H, t, J=8.1 Hz), 7.16-7.32 (6H, m), 7.36-7.44 (4H, m). 
IR (liquid film method) 2928, 1734, 1597, 1580. 1464, 1444, 1220, 1187, 1139, 1114, 1029, 909, 731, 698 cm 1 
Mass (El, m/e) 461 (M*") 

Example 36 

[031 6] (3K2Kdiphenytmetriylthk})ethyQ-2 acid 



o 

^-COOH 



[0317] Methyl (3^diphenytmethytth^ (205 mg) was dissolved in 

methanof/THF (4/1 .5 ml), and a 2N sodium hydroxide aqueous solution (0.4 ml) was added to the resultant solution, and 
the mixture was stirred at room temperature for 30 minutes. The reaction solution was neutralized with 1N hydrochloric 
acid, poured into a water layer, and then extracted with ethyl acetate (10 ml) twica The combined organic layers were 
washed with saturated brine, dried ewer sodium sulfate, and then concentrated under reduced pressura The residue 
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was purified by column chromatography (DIOL, n-hexane/diethyl ether = 1/2) to obtain the object compound (105 mg, 
yield 53%). 

mp. 88-89°C (recrystallized from ethyl acetate/rt-hexane) 

1 H-NMR (300 MHz, CDCI3) 6 1.86-1.74 (1H, m), 2.02-1.90 (1H, m). 2.45 (2H, t, J=7.4 Hz), 3.57-3.47 (1H, m), 4.13 
(1H, dd, J=8.8, 6.0 Hz), 4.59 (1H, t J=8.8 Hz), 4.71 (2H, s), 5.15 (1H, s), 6.77-6.72 (3H, m), 7.44-7.20 (10H, m). 
IRfKBr method) 3482, 3360, 1736, 1711, 1624, 1593, 1491. 1460. 1450. 1435, 1267, 1191. 1118. 1079.961.940. 
770,748, 731.702 cm' 1 
Mass (El, m/e) 420 (M+) 



Elemental analysis 


CaJcd 
Found 


C:71.40% 
C:71.11% 


H:5.75% 
H:5.76% 


S:7.63% 
S:7.63% 



Example 37 

[0318] (3-{2-(1 .1 <fiphenylethytthio)ethyl)-2, 3<tihydrobenzofuran-7-ylaxy)acet)C acid 

o 

^-COOH 



[0319] The same process as Example 36 was repeated except that methyl (3-(2-(1 ,1 -diphenyletriyfthio)etriyf) ethyl) - 
2,3-dihydrobenzofurarv7-yloxy)acetate (360 mg) was used to obtain the object compound (313 mg, yield 90%). 

rap 65-67°C (recrystallized from n-hexane/chloroform) 

1 H-NMR (300 MHz, CDCI3) 5 1.88-1.60 (2H, m), 2.06 (3H. s), 2.41-2.26 (2H, m), 3.51-3.41 (1H, m), 4.07 (1H, dd, 

J=8.8, 6.0 Hz), 4.51 (1H, t. J=8.8 Hz), 4.70 (2H, s), 6.7&6.66 (3H, m), 7.44-7.21 (10H, m). 

IR (KBr method) 3492, 3376, 3060. 3032. 2972, 2932, 1719, 1624, 1595. 1492. 1462. 1399, 1375, 1322. 1269. 

1192. 1117, 1080, 1029, 957, 828. 762, 733 cm" 1 

Mass (El, m/e) 434 (M+) 



Elemental analysis 


Calcd 
Found 


C:69.00% 
C:69.09% 


H:6.24% 
H:6.19% 


S:7.09% 
S:7.04% 



Example 38 

[0320] (4^1 , 1 ^iphenylethytsulhn^ .44>ertzoxazin*ytaxy)acefc acid 
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°V.COOH 



[0321] (4-{2-(1 .1 <JiphenyJethytthio)ethyO-3,4Klihydro-2H-1 ,4-benzoxazir>8-y]oxy)acetic acid (51 mg) was dissolved 
in methylene chloride (5 ml), and the resultant solution was stirred at room temperature. m-CPBA (20 mg) was then 
added to the solution, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added to 
water (20 ml), and then extracted with ethyl acetate. The resultant organic layer was washed with saturated brine, dried 
over sodium sulfate, and concentrated. The residue was purified by Lober® column chromatography (DIOL, type A. 
developing solvent: n-hexane/ethyl acetate = 1/2) to obtain the object compound (43 mg, yield 81%). 

1 H-NMR (300 MHz, CDCI3) 6 1.97 (3H, s), 2.26-2.46 (2H, m), 3.20-3.37 (2H, m), 3.52-3.60 (2H, m), 4.22^.27 (2H, 
m), 4.64 (2H, s). 6.15 (1H. dd, J=1.2, 8.4 Hz), 6.30 (1H, dd, J=1.2, 8.4 Hz, 6.65(1H f t. J=8.4 Hz), 7.27-7.46 (10H, 
m). 

Mass (FAB, m/e) 466 (M + H)+ 



[0323] A 0.0978N sodium hydroxide aqueous solution (1 1 .54 ml) and distilled water (1 0 ml) were added to (4-(2- 
(1,14irjherrylethyr^ acid (510 mg), and the mixture was 

heated to form a solution. The solution was filtered with a membrane fitter, and the residue was washed with 10 ml of 
distilled water. The filtrate was freeze-dried to obtain the object compound (535 mg, yield 100%). 

Colorless amorphous mp. 1 10°C 

1 H-NM R (300 MHz. D 2 0, 30°C) 8 1 .79 (3H, s). 2.24 (2H, m), 2.75 (4H, m), 3.86 (2H, m), 4.23 (2H, s), 5.66 (1 H, br), 
6.08 (1 H, br), 6.37 (1 H, or), 7.00 (6H, m), 7.23 (4H, m). 

IR (KBr method) 3400. 2926. 1742. 1620. 1585, 1475. 1433, 1272. 1212, 1108. 1062, 1017, 1007. 826 cm" 1 
Mass (FAB^Pos, m/e) 472 (MfH)+ , 494 (MfNa)+ 



Example 39 



[0322] Sodium (4-(2-(1 ,1-diphenytethyl^ ,4-benzoxazin-8-yloxy)acetate 




^COONa 
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Elemental analysis 


Cafcd(+1.6H20) 
Found 


C:62.41% 
C:62.35% 


H:5.88% 
H:5.77% 


N2.80% 
N3.02% 


S:6.41% 
S:6.59% 



Example 40 

[0324] Megluminium (4-(2-(1 .1 ^iphenylethylthio)ethy^ ,4-benzaxazin^ytaxy)acetate 



S MS HO 
Q ) Hr 



-OH 

-H 

-OH 



OH . 
CHaOH 



[0325] Meglumine (243 mg) was suspended in ethanol (24 ml), and then heated to form a solution. (4-(2-(1.1-diphe- 
nylethytthio)ethyl^,4Hjihydro-2H-1.44>enzoQxazine^yloxy)ace1ic acid (500 mg) was dissolved in ethanol (50 ml) by 
heating, and the thus-obtained solution was added to the meglumine solution, and the mixture was allowed to stand at 
room temperature. The precipitated solid was tttered off to obtain the object compound (671 mg, yield 94%). 

mp. 1 37.0-141 .5°C 

1 H-NMR (500 MHz. DMSOdg) 8 2.04 (3H, s). 2.45 (3H, s). 2.42-2.52 (2H, m). 2.85 (1H. dd,J=8.5, 12.5 Hz). 2.94 
(1H. dd. J=3.5, 12.5 Hz). 3.13 (2H. t. J=7.8 Hz). 3.16 (2H. t. J=4.3 Hz), 3.36-3.44 (2H, m). 3.46-3.52 (1H. m). 3.58 
(1H. dd, J=3.5, 11.0 Hz). 3.65 (1H. dd. J=1.5. 5.0 Hz). 3.81-3.87 (1H. m). 4.05 (2H. t J=4 0 Hz), 4.16 (2H. s). 5.88 
(1H, d, J=7.5 Hz). 6.09 (1H, dd. J=1.0. 8.5 Hz). 6.50 (1H, t, J=&3 Hz). 7.22-7.28 (2H. m). 7.30-7.42 (8H. m). 
Mass (FAB, m/e) 448 (M-H)" 



Bemental analysis 


Calcd 
Found 


C:61.47% 
C.*61.22% 


H:6.88% 
H:6.80% 


N:4.34% 
N:4.36% 


S:4.97% 
S:4.99% 



Example 41 

[0326] Dietnanolammonium (+)^-(2^2-hydro«yphenyf)propytthio) 



76 



EP 1028 113 A1 




[0327] Methyl (+)-3^2^3-<2-hydrGxypheny1)pro^ (160 mg) was 

is dissolved in methanol (4 ml), and a 2N sodium hydroxide aqueous solution (0.4 ml) was added to the resultant solution, 
and the mixture was stirred at room temperature for 1.5 hours. The reaction solution was poured into water and then 
extracted with ethyl acetate twice. The combined organic layers were washed with saturated brine, and dried over 
sodium sulfate. Sodium sulfate was filtered off. and the filtrate was concentrated. The residue was purified by Lober® 
column DIOL (elution solvent: hexane/ethyl acetate = 1/2) to obtain (+)^-(2^3K24iydroxypheny0prop 
20 dihydrobenzofuiari-7-yloxyacetic acid (145 mg). This product was dissolved in chloroform, and diethanolamine was 
added to the resultant solution. The solvent was distilled off under reduced pressure, and the residue was recrystaJlized 
from hexane/ethanol to obtain the object compound (140 mg, yield 76%). 

[a] D 20 = +38.24 (c = 0.570. MeOH) 
25 mp. 1 07-1 09° C (recrystallized from ethyl acetate/n-hexane) 

1 H-NMR (300 MHz. D z O) 8 1.60-1.85 (4H, m). 2.33-2.48 (4H. m). 2.58 (2H. t, J=7.1 Hz). 3.19^3.23 (4H. m). 3.36- 
3.45 (1H. m). 3.83^3.86 (4H. m). 4.15 (1H. dd. J=6.3. 9.1 Hz), 4.54(1H. t J=9.1 Hz). 6.64-6.84 (5H. m). 7.02-7.06 
(2H.m). 

IR (KBr method) 3276. 2941, 1618. 1372. 1490, 1455, 1430. 1372, 1326, 1282, 1190. 1077, 1043. 951 cm" 1 
30 Mass (El, m/e) 388 (NT) 

Example 42 

Platelet aggregation inhibiting action 1 

35 

[0328] The blood collected from the human medal cubital vein was centrifuged at 800 rpm for 1 0 minutes, and the 
upper portion was collected as platelet-rich plasma (PRP). PRP was dispensed to small test tubes, and TXA2 agonist 
U-46619 was added thereto (the final concentration 1 to 4 uM) to induce platelet aggregation. The degree of platelet 
aggregation was measured as a change in turbidity by a platelet aggregation measuring device (Hematracer 1 . Nikko 
40 Bioscience). Each compound was added 1 minute before the addition of U-4661 9, and a concentration at which aggre- 
gation was 50% inhibited was calculated as a IC50 value. 

[0329] The activities of the compounds of the present invention were evaluated by the above method. The results 
are summarized in Tabte-1. 



Table 1 



Example No. 


Platelet aggregation 
inhibiting action IC50 
(MM) 


20 


1.3 


21 


0.55 


28 


5.7 


29 


5.5 


34 


0.59 ! 


36 


0.55 
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Table 1 (continued) 



Example Na 


Platelet aggregation 
inhibiting action IC50 
(HM) 


37 


0.49 



Example 43 
10 Platelet aggregation inhibiting action 2 

[0330] The blood collected from the human medal cubital vein was centrrfuged at 800 rpm for 1 0 minutes, and the 
upper portion was collected as platelet-rich plasma (PRP). PRP was dispensed to small test tubes, and ADP was added 
thereto (the final concentration 1 to 10 jiM) to induce platelet aggregation. The degree of platelet aggregation was 
is measured as a change in turbidity by a platelet aggregation measuring device (Hematracer 1 , Nikko Bioscience). Each 
compound was added 1 minute before the addition of ADP, and a concentration at which aggregation was 50% inhibited 
was calculated as a IC50 value. 

[0331 ] The activities of the compounds of the present invention were evaluated by the above method. The results 
are summarized in Table 2. 

20 



Table 2 



Example Na 


Platelet aggregation 
inhibiting action IC50 
OiM) 


20 


2.0 


21 


1.8 


28 


16 


29 


16 


34 


1.3 


36 


0.95 


37 


1.8 



Example 44 

40 TXA2 receptor binding test 

[0332] The blood collected from the human antebrachial vein and 1/10 volume of ACD solution (85 mM trisodium 
citrate, 65 mM citric acid, 2% glucose) were mixed, and 8 ml of the mixture was dispensed to each of Spitz tubes. The 
platelet-rich plasma obtained by centrifugation at room temperature and 200 xg for 1 0 minutes was further centrifuged 

45 at 1000 xg for 15 minutes to obtain platelets. The thus-obtained platelets were centrifugal ly washed with a cleaning 
buffer (1 15 mM sodium chloride, 4.3 mM potassium <i hydrogen phosphate, 5.5 mM glucose, 1 mM disodium EDTA, 10 
liM indom ethane, pH 6.5), and 1 ml of a dssolution buffer (10 mM tris(hydro«ymethy1)am 5 mM magnesium 

chloride, 2 mM disodium EDTA, pH 7.4) was added to the platelets, followed by three times of freezing in liquid nitrogen 
and melting at room temperature to crush the platelets. The crushed platelets were cleaned by three times of uftracen- 

50 trifugation (40000xg, 20 minutes each) using 5 mM ice-cold tris-hydrochloric acid buffer. The finally obtained sediment 
was used as a platelet membrane fraction. 

[0333] As a TXAg receptor figand, tritiunv4abeled SQ29548 fJ 3 H]SQ29548) was used. As a solvent for receptor 
binding reaction, a 50 mM trisrhydrocrrtoric acid buffer (5 nM magnesium chloride, pH 7.4) was used. A saturation test 
was conducted by reaction of [ 3 H]SQ29548 (100 pi) at a final cxxKentration of 3 to 100 nM and 0.1 mg protein/ml of 
55 platelet mentxane tracts Conpetrtrve ©(pen merrt was car- 

ried out by reaction of a mixed solution (100 ^ of a test cornpound dissolved in an appropriate solvent and diluted and 
[ 3 H]SQ29548 at a final concentration of 10 nM, and 0.1 mg protein/ml of platelet membrane fraction suspension (100 
lil) at 25°C for 30 minutes under shaking. After the completion of reaction, the membrane fraction was recovered on a 
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glass filter by a cell harvester, and washed with an ice-cold buffer. Then, radioactivity was measured by a scintillation 
counter. Nonspecific binding to a sifcstance other than the receptor was determined by reaction in the presence of 
SQ29548 at a final concentration of 10 nM. In the competitive experiment IC50 value, and Hill coefficient of each of the 
test compounds were determined by pseudo-Hill plots, and the receptor dissociation constant (Ki value) was deter- 
5 mined from the IC50 value and the receptor dissociation constant (Kd value) of [ 3 H]SQ29548, which was obtained by 
saturation experiment, according to the following equation: 

Ki value = IC50 value/[1 + (radioactive ligand concentration/Kd value)] 

10 [0334] The activities of the compounds of the present invention were evaluated by the above method. The results 
summarized in Table 3. 



Table 3 



Example No. 


TXA2 receptor affinity Ki 
(nM) 


21 


0.050 


34 


0.12 


36 


0.070 



Example 45 

25 PGI 2 receptor binding experiment 

[0335] As a PGfe receptor ligand. tritium-labeled (1R. 2R. 3aS, 8bS)-2,3.3a,8b-tetrahydro-2-hydroxy-1 -[(E)- 
(3S,4S)-3-hydraxy-4-methyl-1 -orient acid (compound A) was used. A 

saturation test was conducted by reaction of compound A (100 jil) at a final concentration of 3 to 100 nM and 0.1 mg 

30 protein/ml of platelet membrane fraction suspension (100 pS} at CC for 60 minutes under shaking. Competitive experi- 
ment was carried out by reaction of a mixed solution (100 pi) of a test compound dissolved in an appropriate solvent 
and cfiluted and compound A at a final concentration of 10 nM, and 0.1 mg protein/ml of platelet membrane fraction sus- 
pension (100 pi) at 4°C for 60 minutes under shaking. After the completion of reaction, the membrane fraction was 
recovered on a glass filter by a cell harvester, and washed with an ice-cold buffer. Then, radioactivity was measured by 

35 a scintillation counter. Nonspecific binding to a substance other than the receptor was determined by reaction in the 
presence of beraprost sodium at a final concentration of 1 0 nM. In the competitive experiment, IC50 value and Hill coef- 
ficient of each of test compounds were determined by pseudo-Hill plots, and the receptor dissociation constant (Ki 
value) was determined from the IC50 value and the receptor dissociation constant (Kd value) of compound A, which 
was obtained by saturation experiment according to the following equation: 

40 

Ki value = IC50 value/[1 + (radioactive ligand concentration/Kd value)] 

[0336] The activities of the compounds of the present invention were evaluated by the above method. The results 
summarized in Table 4. 

45 



Table 4 



Example No. 


PGI2 receptor affrirty Ki 
OiM) 


21 


0.43 


34 


0.52 


36 


0.23 



55 

Industrial Applicability 

[0337] The compounds of the present invention have the strong TXA2 receptor antagonistic action and PG^ recep- 
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tor agonistic action, and are effective as medicines for treating or preventing diseases concerning TXA?. 



Claims 



1 . A benzene fused heterocyclic derivative represented by the following formula (I): 



A'-A'-R 2 

K. A 




R 1 



(I) 



[wherein A 1 is -CIV, -0% -S-, or -NR 4 - (wherein R 4 is hydrogen or aikyl having 1 to 5 cartoon atoms); 
A 2 is -(N-)-CH2-. -(N-)-CO-, -(CH-y, or -(CH-)=CH-; 

A 3 is aikyl ene having 1 to 4 carbon atoms, alkenyiene having 2 to 4 carbon atoms, or alkynylene having 2 to 4 
carbon atoms; 

A 4 is -S(0)p-, -O-, -CHg-, -NR 5 -, -NR 5 ^-, or -CONR 5 -(wherein R 5 is hydrogen, aikyl having 1 to 5 carbon 
atoms, or phenyl (which may be substituted by a group selected from aikyl having 1 to 5 carbon atoms, phenyl, 
hydroxy!, aJkoxy having 1 to 5 carbon atoms, phenoxy, halogen, tnfluoromethyl, cyano, nitro, amino, and 
alkylamino having 1 to 5 carbon atoms), and p is an integer of 0 to 2); 
m is an integer oM to 3; 

R 1 is -X-fCH^-COOR 6 (wherein X is -O, -S-, or -Ofe-. R 6 is hydrogen, aikyl having 1 to 5 carbon atoms, or 
an atom or group which gives a pharmacologically acceptable salt, and n is an integer of 1 to 3); 
R 2 is the following: 

(1) -Ar (wherein Ar is phenyl, naphthyl, fury), or thienyl (wherein phenyl, naphthyl, furyl, or thienyl may be 
substituted by a group selected from aikyl having 1 to 5 carbon atoms, phenyl, hydroxy!, alkoxy having 1 
to 5 carbon atoms, phenoxy, halogen, tnfluoromethyl, cyano, nitro, amino, and alkylamino having 1 to 5 
carbon atoms)); or 

(2) aikyl having 1 to 5 carbon atoms, alkenyl having 2 to 5 carbon atoms, or alkynyl having 2 to 5 carbon 
atoms (wherein aikyl, alkenyl, or alkynyl is substituted by one or two Ar (wherein Ar is defined as the same 
as the above), and may be further substituted by a group selected from -OH, -CF 3 , and cydoalkyl having 
3 to 8 carbon atoms); 

R 3 is hydrogen, halogen, aikyl having 1 to 5 carbon atoms, or alkoxy having 1 to 5 carbon atoms: and 
either or both of A 1 and A 2 contain a hetero atom other than carbon]. 

2. A benzene fused heterocyclic derivative according to Claim 1 , represented by the following formula (II): 



A 3 -A 4 -R 2 




(I I) 
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(wherein A 1 , A 2 A 3 , A 4 , R 1 , R 2 , R 3 , and m are defined as the same as Claim 1). 

3. A benzene fused heterocyclic derivative according to Claim 2, wherein m is 1 . 

4. A benzene fused heterocyclic derivative according to Claim 3, wherein A 1 is -O- or -CH^. 

5. A benzene fused heterocyclic derivative according to Claim 4, wherein R 1 is -O^CH^n-COOR 6 (wherein n and R 6 
are defined as the same as the above). 

6. A benzene fused heterocyclic derivative according to Claim 5, wherein A 2 is -(N-)-CH2- or -(CH-)-. 

7. A benzene fused heterocyclic derivative according to Claim 6, wherein A 3 is alkylene having 1 to 4 carbon atoms. 

8. A benzene fused heterocyclic derivative accorcfing to Claim 7, wherein A 4 is -S(0) p - (p represents an integer of 0 
to 2). 

9. A benzene fused heterocyclic derivative according to Claim 8, wherein R 2 is alkyt having 1 to 5 carbon atoms and 
substituted by one or two phenyl groups (which may be substituted by a group selected from alkyl having 1 to 5 car- 
bon atoms, phenyl, hydroxyl, alkoxy having 1 to 5 carbon atoms, pnenoxy, halogen, trifluoromethyi, cyano, nrtro, 
amino, and alky! amino having 1 to 5 carbon atoms). 

1 0. A benzene fused heterocyclic derivative according to Claim 8, wherein R 2 is alkyl having 1 to 5 carbon atoms and 
substituted by two phenyl groups (which may be substituted by a group selected from alkyl having 1 to 5 carbon 
atoms, phenyl, hydroxy!, alkoxy having 1 to 5 carbon atoms, pnenoxy, halogen, trifluoromethyi, cyano, nrtro, amino, 
and alkytamino having 1 to 5 carbon atoms). 

1 1 . A pharmaceutical composition comprising a benzene fused heterocyclic derivative according to any one of Claims 
1 to 10 as an active ingredient 

12. A merJctne comprising a benzene fused heterocyclic derivative according to any one of Claims 1 to 10. 

13. A thromboxane Ag receptor antagonist comprising a benzene fused heterocyclic derivative according to any one of 
Claims 1 to 10 as an active ingredient 

14. A thromboxane Ag receptor antagonist having a PGfe receptor agonistic action, comprising a benzene fused hete- 
rocyclic derivative according to any one of Claims 1 to 10 as an active ingredient 

15. A medicine for treating or preventing hypertension, thrombosis, ischemic heart diseases, cerebral circulatory dis- 
orders, peripheral circulatory disorders, arteriosclerosis, platelet functional disorders, hyperiipidemia. nephritis, 
asthma, or allergic diseases, comprising a benzene fused heterocyclic derivative according to any one of Claims 1 
to 10 as an active ingrecfient 
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